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Haj] YeNOBEYECTBOM HaBHCIa yrpo- 
3a TmO6aNbHOH NWaHweMuu punta. 
CTaKUM TPCBOXKHBIM 3aABJICGHHeCM 
BbIcTyuus Kaayc Wrép (Klaus Stohr), 
BOSIIABIIAIOWUM OTE MO KOHTPOJLIO 
3a paciIpocTpaHeHvem rpunnia pH 
BceMMpHOH OpraHH3alHu 3f,paBoox- 
paHeHua. OCHOBaHHeM JIA TDeBOrM 
MOcNyxXHNa pasropalollasca SMM ]e- 
MHA TITHUbErO rpuniiia B 10 CrpaHax 
A3Hv, UpesctTaBiawolad mpAMylo 
OMaCHOCTb JIA 34OPOBbA JUIO eH. 

Bupyc mTHvyupero rpumiia, H3BecT- 
HbIM Kak wiTaMM H5N1, 8B 100% ciyua- 
€B IIpHBOAUT K ru6esu Kyp, NOSTOMYy 
BbIABHTb BCIIbIMKY 3a600eCBaHHA He 
COCTaBILAIIO Tpyja. OCOKCHHO CeLH- 
aJIMCTOB BCTPe€BOXHJIO TO, YTO BAPyc 
pacnpocTpaHwica cpeyqW JOMalIHux 
YTOK H Ip STOM HUKak Ce6A He Mpo- 
ABM. PasryiuBad 10 BbIrOHYy, HHCu- 
WMpOBaHHble, HO BIOJIHE 3,OpOBbIe 
Ha BHUJ MTHUbI OecipenaATCTBeHHO 
Ppa3HOCAT BUpyc, MH 9TO OCTABIIACT 
MaJIO Haf@K J] Ha TO, AUTO CAMYIO MaCII- 
TaOHyIO 3a BCIO HCTOPHIO laHJeMHIO 
IITHYbELO puna yfacTca IpeqOTBpa- 
THTb. YBCJMUYMBACTCA BCPOATHOCTb 
mepeszaun HHPeKUUH UYEJOBEKY, a CO- 
OTBECTCTBCHHO, H PUCK BO3HHKHOBEC- 
HHA WaHeMun. 

OU AeCMHH rpulitia BbI3bIBaIOT BUPpy- 
Cbl, KOTOpble HeECyT NOBEPXHOCTHbIe 
6eJ1KH, He BCTpeyaBlIHeca IPEK TC UM- 


NOAOC3PUTEAbHbIN YTEHOK NOA, 
NPUCTAAbHbIM HAGAIOAeHNeM 
PAOSOTHUKOB 3APABOOXPAHeHMA 
Kuta. 


MYHHOM cucTeme ues0BeKa. MMeHHO 
OHH Obl WPHYMHOM BOSHUKHOBCHHA 
mlaHgzemMuli 1957 u 1968 r., u Wpoucxo- 
WJM OHH OT BUpycos, 1pexye HHCpu- 
WUHMpOBaBIUIMX TOJIbKO THU. 

TeHoM BupycosB puna IpesCcTaB- 
maeT CO6OM SGecnopaAAOUHbI HaOOp 
reHos. Ecuw KaKOH-HH6yAb UTHUNM 
WWTaMM BOHJCT B KOHTAKT CO WITaM- 
MOM BHpyca rpuiitia, CHOCOOHBIM K 
PaclipocTpaHeHHIo cpey MJIeKONH- 
TaloUlUXx, TO B pe3yIbTaTe MOryT 1os- 
BHTbCA BUPyCHble YaCTHUbI, HECyMHe 
upe3Bbl4ualiHO ONaCHbIe KOMOMHaWu 
6OeKOB H JIerKO lepefaloujveca OT 4e- 
JIOBCKa K YEJIOBEKY. Taka CBA3b MCXK- 
ay BupycaMH 4 OOMCH reHeTHYeCCKUM 
MaTepHaJIOM MOXKET IIPpOH30HTH B Op- 
raHH3Me JIOOOrO 2%XUBOTHOrO, BOC- 
IIpHUMUMBOTO KaK K HTHUbEMY, Tak 
UK YEJIOBCUCCKOMY LITAaMMaM BUpyca. 
B 2004 r. 8 TaunaHye 4 BO BbeTHame 
MITHYbUM TpHNNOM 3a6ouenu Sosee 
40 uenoBek, 30 43 HUX yMepsIn. 

B 5TOM HOMepe *XKypHasia ONyOJIMKO- 
BaHa CTaTbA O BOCCO3/,aHMH OYKBaJIbHO 
U3 Wella TEeHOMa BUPyca, *KeCPTBOH KO- 
Toporo B 1918-1919 rr. cram 40 MuH. 
uenoBeK. Ucropuia ero NIpoucxoxye- 
HHA HABOJMT Ha TI€CdaJIbHbIC MBICJIM. 
HecMOTpas Ha TO YTO HEKOTOPEIe reHbl 
BHpyca, BOSMOXKHO, HCXOJHO IpWHa- 
WlexKaNM KaKOMY-HHO6yfb WTaMMy 
MITHYbELO BUPyca, OHH BbITVIAACJIM Tak, 


OyATO 3HaYHTeENbHOe BPCMA SBOJIIO- 


WMOHMpoOBaJI B OpraHv3me Apyroro 
2KMABOTHOLO HM TOKO MOTOM Mona 
B TCHOM Bupyca rpunia, WApKyupy- 
1OWJero B YeENOBEYeECKON NONyIAUMH. 
IIpoMexyTOUHbIM XO3AMH (ITH a WII 
MJICKONMTAIOWee) TAK HW OCTaJICA HEH- 
HeEHTHPULUMPOBaHHbIM. 

CucTeMaTHYeCKHM KOHTPOJIb 3a 
paclipocTpaHeHHeM pHa MpOBo- 
QUTCA JIMUIb Cpeyqy JOE, Kyp, CBH- 
HeH UW NOWMaseu, HECKONIbKO pexe — 
Cpeav BOJOMIABAIOWUX UH GeperoBblx 
THY. OHAKO y YYCHbIX HET YETKOLO 
MpeACTaBJICHHA O JJMHAMHKE IIpOLec- 
ca W paclipOcTpaHeHHOCTH WITaMMa 
BUpyca B SKOCHCTeME. HallHOHaJIbHbIe 
MHCTHTYTHI 34paBooxpaHeHua CITA 
HefaBHO COOOMMIH O HaMepeHHuu 
C€KBCHHPOBaTb FEHOMBI HMEIOWMXCA 
B PaCHNOps>2KeEHHH YUCHHIX WITAMMOB. 
Kpome Toro, MHcTHTyT WaTONOrHH BO- 
Opy*KCHHbIX CHI, LleHTpbl KOHTPOUA 
3a paclIpocTpaHeHueM 3a6oeBaHHult 
YU pyrve opraHv3ayuu CobupaloTca 
CO3aTb MOLIHY10 aGOpaTOPHyY!0 CeTb, 
O6eCHEYMBAIOMYy!IO MOJICKYIIAPHbINt 
aHaJIM3 BUpycos rpuuna. MccenyaA ux 
SBOJLIOMIMIO MW paciIpOCTpaHeHHE B I10- 
MYIAWMM YeIOBCKAa VW 2KUBOTHBIX, BO3- 
MOXKHO, yAacTca ACHTHPAUAPOBATb 
HOBbI€ pe3sepByapbl BUPycoB rpunina 
MW MpeACcKa3aTb MOABJICHHE OMaCHbIX 
IITAMMOB. 
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AMPEAb 1955 

PENAUKALIUA BUPYCOB. <IIper- 
CTaBJICHHEe O IIpHpoye BAPyCOB H3Me- 
HWIOCb. Panbuie HX PpaccCMaTPHBaIH 
TOJIbKO Kak 4Y2KaKOB, BTOPraloujuxca — 
B KJICTKM MW Wapa3sMTHpyIoux B HX. 
Ho pe3yibTaTbt MOcNeqHAX Uccye- 


MOBaHUM, a OCOOCHHO OTKPbITHE MO- 


ATPEAb 1905 

PABOTA PAMCES. HexoTropoe Bpema 
Ha3aq, cap Yusbam Pamcen cooomuI 
KopovsieBcKOMy OOLIECTBY CBOIO OL|CH- 
Ky KOJIM4eCTBA KPHHTOHAa HW KCCHOHA 
BaTMOCdepe, a HeaBHO OILyOJIMKO- 
BaJl AHAJIOrHYHbIC JAHHBIE JIA HEOHA 


HU resins. IIposeya PA BbICOKOTOUHBIX 


auduKkauyn, BbISBAHHbIX BJIMVAHHCM 


OpraHU3Ma-xO3AHHa, 3aCTaABJIAIOT 


KyAbTYPHOe BOCNPusaTHe, TLIATEABHO 
UCCACAYEMOe AHTpONoOAOramuy, 1955 


9KCIEPHMEHTOB, OH 3aKIIOUHI, TO 
B BO3yxXe CosepxKUTCA 86 MuIMapy- 


OOpaTHTb BHUMAaHHe Ha CXOXKECTb BH- 
PycoB C €HHHWaM HacyeCTBeEHHOC- 
TH, T.e. C reHaMv>. — CambBayop Jlypua (Salvador E. Luria) 
(B 1969 r. Jlypua cram OfHUM 43 Maypeatos HoGenescKor 
IIpe€MHH NO (PU3HOJIOrNH UW MEAUUWHHE 3a paOOTHI O reHeTu- 
4YeCKOM CTPyKType BHPycoB.) 


BAKLIUHA OT NOAUVOMUEMMTA. «B 6nuKaliiee Bpema 6y- 
YT HOMYYCHI Pe3yJIbTAT bl LIM4POKOMACIITAOHbIX MOJICBBIX 
MCHbITAHMH BAaKUMHbI UPOTHB NOMMOMUMeMTa. KaKkOBbl ObI 
OHH HH ObIJIN, pa3sHOrlacHA Cp€AM BHPYCOJIOFOB BbI3bIBacT 
caMa BakKUMHa. OHa H3rOTOBJICHa M3 BApyca, HHAKTHBUpo- 
BaHHOTO (bopMasIMHOM. Muornue nosaraiot, YTO NOFOOHAaA 
BaKIMHa HE MOXKECT ObITb CTOJIb Ke JCHCTBCHHA, Kak COep- 
2Kalljad KUBO BUpyc. A *Ke CUMTAlO, YTO BAKIMHA M3 MepT- 
BOrO BHpyCca HE TOJIbKO 6e30MaCHa, HO HW BECbMa 9PCPeKTHB- 
Ha JA IPO*PUIIaKTUKH NOJIMOMHEJINTA, CCIM €€ IpaBHJIbHO 
MPHTrOTOBMTb>. — Jj7KOHAaC CouK (Jonas E. Salk). 


KYAbTYPHBIE PASAUUMUA. K coxasieHiio, HOPMbI HOBeJCHHA 
B pa3JIMYHbIX KYJIbTypaxX 3a4aCTY1IO HCyJIOBHMBI, HEOCA3ae- 
MBI H HE OJ aloTca OMMCaHNUI0. Ji HOCTH2KCHUA MCXKKYJIb- 
TYPHOFO B3aWMONOHUMAaHHA rOcyapCTBeCHHBIe areHTCTBa 
CIA BbIHYXACHbI IPHIaWlaTb AHTPOMOJIOLOB B KAYeCTBE 
akcnepTos. Hampumep, B JlarwHcKOM AMepHkKe BO BpeMA 
pa3roBopa IIPHHATO CTOATH OJIM3KO K COO6eCesHUKY HW 4ac- 
TO IIpHKacaTbCs K HeMy. Y KUTeeM CILIA TaKoe NOBeeEHHe 
BbI3bIBAeT WpOTectT. IlosTOMy JIaTHHOaMePpHKaHLbl CUTa- 
1OT CBOHX C€BEPHbIX COCe eli HCNPHBETIMBbIMH UM HEOOMH- 
TEJIBHBIMH (CM. UWIOCMpayuto). 


HbIX BECOBBIX JOIEM HeEOHa HU 56 Weca- 
THMUJVIMapHbIx BECOBBIX H 400 Aeca- 
TUMYJWIMapAHbIX OOBEMHBIX FONE TeIMA. OTU, Ka3alIOCb 
Obl, HEA3MEPUMO HHYTOXRHbIC 3HAYCHHA KOHICHTpaluu 
MOATBEPXKAaIOTCA IKCIEPUMECHTaMH, Pe3yIbTATbI KOTOPbIX 
CBUJICTEIbCTBYIOT O COCTOATCJIBHOCTH TaKHX OLLCHOK. 


ATPEAb 1855 

CKPEKET 3YBOBHbIM. Tlouemy Ke y HammMx rpaxjaH 3yObI 
pa3spyla1oTca ropa3f0 ObicTpee, YeM y *KUTeNIeH MHOrUx 
Apyrux crpaH? Oobmen3BecTHo, uTo B CIUA y AaHTHCTOB 
B UATb pa3 OOIbIUe paoOTHI, YeM B AHTVINU. He yAMBUTCJIbHO, 
BeJlb TaM IWIOXHe 3yObl — STO HCKJNOYEHHE, a y Hac — pa- 
BuO. MpraHAlbl BOOOMe MOUTH He YMCTAT 3YO6bI, HO OHH 
y HX BCE paBHO JIyulle, 4eM y aMepHKaHues. M yKcycHaa 
KHMCJIOTa TyYT BOBCe HH IIpH vem. Ilo HamiemMy MHEHHIO, 4eM 
OOJIbILE HKECTKUX IPOYKTOB CbECHO B JICTCTBE, TEM Kper- 
ue 3y6bI HW TEM M03%Ke OHH pa3pylmalorca. 


rYAHO. IlaTHaguaTb eT Ha3aj, ryaHO MOABHJIOCH B EB- 
pone. Torga paw SKCHepHMeHTa ObIIO UCHOb30Ba- 
HO BC€rO H€CKOJIDKO TOHH 39TOTO yqOOpeHua. C Tex Op 
ero noTpeémeHue BO3pOcIO WO 100 THIC. 604eK B Fog. 
B upomviom rogy B Hallett CTpaHe ClIpoc Ha ryaHo ObIJI 
HaCTOJIbKO BCJINK, UTO HE ObII NOJHOCTbIO yJOBJICTBO- 
peu. BocnosIb30BaBLIMCb axKHOTAKEeM, HCYMCTHIC JCJIbIbI 
CMeMIMBaIM YHOOpeHue C CYIMMHKOM TaKOrO Ke WBeTA. 
PekoMeHsyeM (bepMepaM NOKyNaTb ryaHO TOJIbKO y aBTO- 
PUTeTHHIX TOproBLesB. HauOouee KaYeCTBCHHbIM CUHTAa- 
eTca ryaHo u3 Tlepy. 
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COBbITHA, DAKTbI, KOMMEHTAPHH 


SKONOTMA 


NOMENMEHUE & APKTUKE 


MporHo3b! SKCNEPTOB 


Mo MHEHUIO SKCNepToB ApKTuYeCcKoro 
COBETO, 3OHbI APKTUYECKUX AbAOB 
6OyAyT yMeHblaTECS. Ha kKapTe 
NOKA3QHO, KAK 6BYACT U3MEHSTbCSI 
ACACBbIN NOKDOB CeBEPHOTO, 
A@AOBUTOFO OKEAHA B CeHTAOpPe 

B OAWKAMLUME CTO AeT. 


McTrounHukK rio6anbHoro nWoTernse- 
HHA HaflO UCKaTb B APKTHKe. 3a 0C- 
jlefqHue 20 eT pocr TemilepaTypbl 
B apKTHYeCKOH 30HE MpoucxoAY 
B [Ba pa3a ObICTpee, EM B LEJIOM Ha 
miaHete. B Hom”6pe 2004 Ir. MexyyHa- 
pofHaa opraHu3auua ApKTuYeCKuM 
COBET, OO bEAMHAIONIAA B CBOMX payax 
BOCeMb rocyflapcrTs: CIA, Kanayy, 
Ucnayguio, Janui, Hopserut, 
Ulsernio, PuHIAHAUIO U Poccuio, — 
NOATOTOBUIa OKA] WO JaHHOU Mpo- 
6neme. 13 TeKcTa JOKYMeHTa ClleszyeT, 
U4TO K KOHLUY XXI B. IPOH30H eT NOBBI- 
mweHHe TeMMepaTypbl BO BCeH apKTH- 
ueCKOH 30He. B MaTepHKOBOH OOsIacTH 
3HMHAA TeEMMepatTypa yBCIMUYHTCA Ha 
4-7°C, a B MopcKol — Ha 10°C, uTo, 
B CBOIO O4ePe Lb, IPHBEACT K rO06aJIb- 
HbIM TIepeMeHaM. 

HecmotTpsx Ha TO 4YTO OCHOBHOK 
MOTOK COJHE€YHOM IHEprHMu omMa- 


faeT B TpomMyeckylo OONacTb Iia- 
HeTbI, OarogapA BO3AYIIHbIM TO- 
TOKAM HW OKC€AHHYCCKHM TCUYCHHAM 
uaCTb €e€ paclipeseAeTCA B NOAp- 
Hble 30HbI. B OTIM4NE OT TPOMMYeC- 
KOM 30HBI, rye OCHOBHAA Macca COJI- 
He€YHOH SHeEPprHu pacxoyyeTca Ha 
ucnapeHue Box, Muposoro OKeaHa, 
B aPKTHYCCKOM 30HE OHA HarpeBaeT 
armMocqdepy. Ilo pagzy npu4nn, B TOM 
uncle HHTCHCHBHOe MOiomwjeHHe 
COJIHCUHOU pagqMvauuu, NOTeCIIIeHHe 
B aPKTHUCCKOH 30HE OysAeT HATH 
6onee ObICTpbIMHM TeEMUaMH, 4eM 
B AHTapKTHuyse. 

KaprTbt, 
“air wpescTraBieHue O TOM, KaK 


IIPHBEJCHHbIe BDILIEe, 
OyHeT H3MCHATBCA JICOBbIM MOK- 
pos CesepHoro JleqoBMTOrO OKeaHa 
B CeHTAOpe B ONMKANWIMe CTO JICT. 
B XXI B. caMbIM OONbIIOM MaCCUB 
MaTCDPUKOBDIX JIBAOB, MOKPbIBalo- 
mux [penuwaHsu1o, MOKeT OKasaTb- 
CA y OMaCHOM YePTHI, T.K. MpOMecc 
TaAHUA MOKET UMCTb HEOOPaTUMbIM 
Xapaktep. TatHue JIbJOB B apKTH- 
YeCKOH 30HE Ha IIpOTH*KeCHHM He- 
CKOJIBKUX BCKOB MOXCT IMIPUBeCTHU 
K TIOBbIUICHHIO YPOBHA Muposoro 
okeaHa Ha 8 M, UTO BbI3OBET 3aTOT- 
Ne@HHve HU3MCHHOCTeH B MacIITa6e 
mmaHeTh. TombKO B Banrsayem 60- 


yee 17 MJIH. YEJIOBEK MpORUBACT Ha 
PaBHHHE, BOSBHIMAIOMNeHCA BCero Ha 
1M Hag ypoBHeM Mmopa. IloBpimieHue 
TeEMHepaTypbl MOXKET CHOCO6CTBO- 
BaTb TOMY, 4TO 14% OT MUPOBbIxX 
3alacoB yriepoya HonagsyT B aT- 
Mocdbepy H BbI3SOBYT HeObIBAJIbIIt 
MapHUKOBHLIN addexT. U3smenenue 
KIMMatTa TpuBeyeT K HCUC3HOBE- 
HHIO NONyIAWMU Seuoro MeyBeLA, 
TIOJICHA HU B UTOre K ru6euM KOpeH- 
HbIX HapOJOB CeBepa. 

M3MeHeHHe KIIMMaTa MOXKET IIpH- 
BeCTH UH K NOJOHKUTCIBHBIM PeC3yJIb- 
TataM. B 6muxaliwue 20 eT B ap- 
KTHYECKOH 30HE MOXKECT OTKPbITbCA 
perylapHoe MOpcKoe cooomeHue 
WM HauaTbcdA FOOLIUAa HE*TU U ra3za 
B TIipHOpexHOM MOpCKOH 30He. IIo 
moycueTaM CHeWHasIMCTOB, B 39TOM 
pamouHe cocpefzoToueHo oO 25% Mu- 
POBBbIX 3allacoB HeqTu u raza. B 30He 
BEUHOM MEP3JIOThI ECTb 3allacbl pac- 
TBOpeHHOrO B BOJe HM 3aMep3lero 
MipHpogHoro ra3a, UpeBocxoyawue 
lO CBOHWM OObeMaM BCe€ HCTOUHHKH 
SHeEprHy, BKIIOUaA HeEC*Tb, UPHpor- 
HbIM ra3 MW yrollb. OHAKO BpeMA 
pa3pa60TKH SJTHX SHEpreTHyeCcKHX 
KJIaJJOBbIX elle He HaCTyNHIJIO. 

PoapKkep Aonn 
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JEN PoccuicKoi HAYKU—-2005 


JleHb POCCHHMCKOH HayKH Obi yT- 
Bep2K CH yKa30M IIpesugeHtTa Poccuu 
B 1999 roy B 4eCTb OCHOBaHHA 
Iletpom I Poccufickow akayemMun 
Hayk — 8 despasia 1724 roga. 
MunuctTp o6pa30BaHiia HW HayKH PD 
AHgapeH PypceHKO Ha T1pa3qHH4HOM 
3aceaHH OTMETHI, UTO MOMMMO TOK 
Cpeabl, rye pox WaloTCA 3HaHHA, BarxK- 
HO BbIJeICHHe MPHOpUTeToB. OTBedaA 
Ha BOIIpoc KOppecnoHyeHtTa «<B Mupe 
HayKi>, BOSMOXKHBI JIM B POCCHH TIpo- 
rpaMMHI, NMOJOOHbIe NosWepxKe B CHIA 
pa3BHTHA HAHOTEXHOJIOrMM Ha yPOBHE 
lpe3sHeHTa, KOH pecca HU T.., MAHHCTp 
3a4MCTHII, YTO HAHOTEXHOJIOIMH — TO Ha- 
lIpaBJICHHe, B KOTOPOM MBI BIIOJIHE KOH- 
KYPCHTOCHOCO6HEI. AHApert DypceHkKo 
CUMTaeT, YTO B POCCHH MOryT BO3HHK- 
HYTb HalipaBJICHHA, KOTOPbIe CBA3AHbI 
C SHEPrOHOCHTeAMH, TaKXKe CYLeCcT- 
BYIOT H€PCHeKTHBbI Pa3sBHTHA BOJO- 


POWHOM SHEpreTHKH, YTO CTHMyYsIH- 
pyeT pa3pa60TKH HOBbIX MaTepHaJioB. 
BoO3MOXKHO Tak2Ke NOABJICHHeE HOBbIX 
TEXHOJIO'MH C UCHOJIb3OBAHHEM TaKOrO 
pecypca, KaK IPOCTpaHCTBO, NOCKOJIbKy 
Halla CTpaHa — €CT€CTBCHHbIM TpaHc- 
NOpTHbIM KOpHyOp Mexgzy Esponor 
vu Asvev. MoxKHO Ha3BaTb Cle MHOFO 
HallpaBNleHHH, CHUTaeT MHHUCTp, HO 
«3aflaua OMIpeeICHHA TIPOPbIBHbIX Ha- 
lpaBIeHHM — STO 3ajjaua SKCIMEPpTHOTO 
coooulecTBa, pee BCero Hay4uHo- 
TO COOOMeECTBA, OH3HEC-COOOMIECTBA, 
a MbI JJOJUKHbI CO3aBaTb YCJIOBHA, Ip 
KOTOPBIX 3Ta SKCHepTH3a Het U 6yyeT 
HalijeH HavOoee aeKBaTHbIM CIOCO6 
NOAAep2XKU ITUX MPOPbIBHbIX HalipaB- 
JICHUM». 

OueBuyHO, YTO MOFXO/bI YHHOBHH- 
KOB CO BpeMeH IleTpa I 43MeHUJICb, HO 
pa3HHK pOCCHHMCKOH HayKH OCTAJICA. 

Amutpun Muctopos 


NO BNE 
ECCd? 


CrpafaioT JIM KUTbI JeKOMIpec- 
CHOHHOH 6oye3HbIo? MopckumM 
6uoNOTaM STOT BOMpoOc He jaeT 
TIOKOA C He3alaMATHbIX BDCMCH. 
B nocneyqHue Frosbl CUHTaeTcs, 
UTO KHTaM WaHHbIi Heyl He 3Ha- 
KOM. OgHako TaKawA TOUKA 3PCHHA 
omposepraeTca HefaBHUMU COO6- 
IWCHHUAMU O KJIFOBOPBIJIbIX KHTAX 
C OCTPbIMH CHMIITOMaMH JICKOMII- 
peccHOHHOM 6o1e3HH, BOSHHKIIH- 
MMB pe3yJIbTATe BO3ACHMCTBHA JIy4en 


MEXAHWMECKHA 4E 


BOCHHbIX rH pomOKaTOpoR. PeniuB 
OKOHUATEJIbHO Ppa306paTbC4A B BOTI- 
poce, rpymma uccieqopaTenen 13 
OxeaHorpacbu4ueckoro yHUBepcHTe- 
Ta Byyca IpHcTynvia K W3y4YeHHIo 
ckesleToB 16 KallanOTOB, KOTOpBIe 
HaXOJWJIMCb Ha MOPCKHX G6eperax 


YTOObI CO3/{aBAaTb HOBbIC BbICOKOTCXHO- 
JIOFMUHBIe IIPHOOPbI, HY2KHO BOCIPHHH- 
MaTb MCXaHH3MbI IIpHpOsbl BCepbes. 

BHYOuHXKCHEph! M3 3anafHOro pe3sep- 
BHOrO yHuBepcuteta Kelica B KmMB- 
JIeHe CYMTAaIOT, YTO U3y4yeHHe Me- 
XAHH3MOB, HCHOJIb3yeMbIX UCPpBAMU 
UW CJIM3HAMH JIA MepeCMeCLICHHA 1 3a- 
XBaTa NM, NO3BOJIMT CKOHCTpyHpo- 
BaTb POOOTOR, CIOCOOHBIX K IlIaBHbIM 
WBYwKeHHAM. IIpexHue Mose Obl 
PpaccuHTaHbl Ha OOpalleHue C 2*KecT- 
KMMH VW MpOUHbIMH LIpesAMeTaMH, OT- 
MeTH Ipodeccop 6vonoruu Xue 
Yuu (Hillel Chiel). 

3alaTCHTOBaHHbIM COTPyqHuKaMu 
yHuBepcuteta n1pHoop, AMUTHPpyio- 


WMH COKpalljeHHA KOJIbICBbIX MBILLILZ 
uepBA — SHJOCKONMYCCKHH 30HJ JJIH- 
HOH 23 CM, — MOXET IIPOHHKaTb B Tpy- 
HOJOCTYNHBICe yYaCTKH KMWICUHHKa, He 
MOBpex fad CTO CUIM3HCTOM O6OJIOUKH. 
Jlo6apeHue CeHCOpoB cyemaeT 30H], 
MOJIHOL|CHHbIM HHCTPyMCHTOM MejIH- 
WMHCKHX UcciesOBaHHhH. Ja paspa- 
60TKH Me€xXaHHYeCKOM PpyKH yueHble 
HaM€PCHbI CKONHPOBaTb NOBeeHHe 
KaJIM(POPHHMCKOTO MOPCKOYO C/IM3HA 
IIpH 3axXBaTe BOAOpocueH. 

Xussen Uns HaseeTcs, YUTO OCHO- 
BaHHble Ha OHOJIOTHYECKHX IPHHUH- 
maxX poOOoTH 6yLyT BOCTpeOoBaHbl 
YB APYrHx OOMaCcTAX HayKH. 

POMOH HepemMuicos 


HaunHas C 1870 1. Ha KOCTAX B3PpOc- 
JIbIX KHTOB ObIM OOHAPy2KCHBI e- 
(PeKTbI HM 9PO3HH, CXOJHBIC C TEMH, 
uTO HaOMOMaIOTCA y TITyOOKOBOL- 
HbIX HbIPAJIbIMKOB. <[]o-Buyq,MMoMy, 
UTOObI H36EKATb KECCOHHOH Oov1e3- 
HH, KallasIOTbI B TIPOLWeCce SBOIIO- 
IMU OCBOWJIN TaKHE METOJIbI, Kak, 
HallpuMep, MeC/JVICHHOC BCIVIbBITHe 
K MOBEPXHOCTM MOpA, — TOBOPHT 
OUHH 43 yuaCTHHKOB HCCIeOBa- 
Hua Marika Myp (Michael Moore). — 
EcJIM BO3ACMCTBHE THAPOIOKATOPOB 
WW Apyrux cbakTOpos CTpecca Hapy- 
WaeT IPHBbIYHbIe (POPMbI NOBee- 
HUA, Y KATOB MOXKCT Pa3sBUTbcA e- 
KOMIIPeCCHOHHad OOJIE3Hb». 

AdK. MUHKEAb 
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XOMOQHDIL BEM wa aBrocAne 


ByAyYLuee 
NODUHOAA@KUT 


CBETOANUOAOGM. 


CormacHO TIporHo3aM CielWasIMCTos, 
Oyaylujee CBETOTCXHUKH, B TOM UHC- 
le W aBTOMOOHMJIbHOHM, MpubasIexKUT 
cBeToyuoyam. TlonympoBosqHuKOBple 
MCTOUHUKH CBETAa 3HaYUTEJIbHO OTIIU- 
yalOTCA HH3KUM SHEpronoTpedsieHH- 
e€MU TWpakTH4uecKH HeOrpaHHYeHHbIM 
CPOKOM dKCIVIyaTawuu OT TpayMuy- 
OHHDBIX JIaMII HaKaJIMBaHHA MW UX Tasio- 
TreHHbIX H KCCHOHOBbIX POJCTBCHHH- 
KOB. YXKE JJOBOJIBHO JJOJITO CBETOJMOJIbI 
HaXOJAT MIPHUMeCHEHHE B ABTOMOOMJIAX 
BeYINHX MHPOBbIX IPOM3BOsAHTeENeH 
B KaYe€CTBE 3JICMCHTOB OCBEIICHHA 
camloHa, MaHesM MIpHoopos, a TakxKe 
ra6OapHTHbIX OrHeM HW CTOM-CHTHasIOB. 
TlocneqHue, KCTaTH, CpaOaTbIBaloT 
6bicTpee OObIMHBIX UH 3aropaloTCcA 
apue, YTO HEMAJIOBAXKHO AA CyWUAx 
c3ayqu. Ucnomb30BaHHl0 CBETOJMOJOB 
B FOJIOBHBIX (bapaX aBTOMOOMJIeH JO 
He/laBHETO BPEMEHH MpenATCTBOBasIa 


UX HEAOCTATOUHaA APKOCTb UM OrpOM- 
Hoe TemoBbIAeIeHHe. PaspaOoTKu 
aMe€pHKaHCKOHM KOMHaHuu Lumileds 
Lighting, oOCHOBaHHOL B 1999 r., Kop- 
nopayusamu Hewlett-Packard u Philips, 
YBeCHYaIMCb CO34aHHeM TEXHOJIOrMH 
Luxeon, KOTOpad MO3BOACT H3TOTAaB- 
UBaTb CBETOAMOAbI B 6O pas Gomee 
MOIJHbI€ HW APKWe, YEM UX 5-MVIVIN- 
METPOBbIe NpesWecTBeHHUKH. Ha 
UX OCHOBE CHeWMaNMCTh! BesYIUx 
WU3auH-CTy{HWH aBTOMOOMMbHOrO 
MUpa pa3spabaTbIBaloT HOBbIe (appl 
ONMWKHETO HM [aJIbHerO CBeTAa, KOTO- 
pble NOTpeOA1IOT MeEHbUIeE SHEpruy, 
He HarpeBaloTCca HW He TpeO6yl0T CTOJIb 
uaCTOH 34MECHbI JIaMM, KaK TpawqWuy- 
OHHBbI€ yCTpOHCTBa AaBTOMOOMJIbHOrO 
OCBeINeHHA, PesyIbTaTbl NMOJOOHBIX 
yCHIMM MOXKHO YBHACTb Ha exKeroj- 
HbIX MEKTYHAPOJHBIX ABTOCAJIOHAX, 
rye B OONbIWMHCTBE CJIy4uaeB CBe- 
TOQMOXHBIMM (GbapaMM OCHallaloT- 
CA TaK Ha3bIBaeMbI€ KOHI[CIT-Kapbl, 
TakWe Kak, Halpumep, Audi Le Mans 
Quattro o6pa3sya 20031. umn m0c- 
€qHAA HOBHHKa JIeTpOUTCKOrO aB- 
TOCaJIOHa, COCTOABIICTOCA B AHBape 
2005 1, —AudiAllroad Quattro Concept. 


ABTOMOOHJIb OCHAIICH CBCTOJMOJHBI- 
MH (papaMH C JONOJHUTeIbHOM (byH- 
KIMeH BKJNOUCHHA OWKHETO CBeTa 
quem. Ilo 1po3payHbIMu pacceHBa- 
TENAMM CKPbIBaeTCA COBEPIICHHO HO- 
Bad MOJYIbHaA TEXHOJIOFHA OCBELMEC- 
HMA. HapyXKHbIM MO/lyIb COCTOHT H3 
14 OTAebHEIX CBETOAHOAOB, OOecrIe- 
4MBAIOUINX TAaKOM 2Ke YPOBCHb OCBE- 
WCHHOCTH, KaK HW KCCHOHOBBIe (papbl. 
BHyTpeHHHH MOYIIb COCTOHMT M3 
10 OTC NbHBIX CBCETOBbIX MATPHL cpap 
WasibHero cBeTa. Mex Ay ITAMH OCHOB- 
HbIMH 3IICMCHTAaMH TOPH30HTAaJIbHO 
PacHOIOXKeHbl OTACIbHbIC KBapaT- 
HbIe€ MOY, O6€CHeYHMBaIOWNe ACHO 
BUJUMbIM CBeCT B JHCBHOeC BpeMaA. 
Yka3aTe€NH MOBOPOTOB, CTOM-CHrHa- 
JibI W 3aq{Hue rabapuTHb!e OFHH TaKxKe 
BBIIIOJIHCHBI M3 ObICTPOACHCTBYIOWUX 
CBETOAMOAHbDIX MOyiIeH. Kak 3aAB- 
ACT MPOWU3BOAUTeMIb, ABTOMOOHMIIb 
Audi Allroad Quattro Concept anna- 
eTCAH COCDeEMOTOUMEM COBPeEMECHHDIX 
ACMOHCTpUpylowluM 
BCE€ SJIEKTPOHHbI€ CHCTEMBI, KOTOPbIe 


TeXHOJOrHH, 


OyAYT 3allylleHbl B CepHMHOe Npons- 
BOJCTBO B OMKalMimuMe roybl. B TO xe 
BPe€MA KOHUepH Audi AG yxKe CeroyqHA 
MPpHMeHACT TEXHOJIOFHIO KOMOMHUpPo- 
BaHHOTO CBETOAHMOJHO-KCeEHOHOBOrTO 
OCBeIeCHHA Ha KOHBeMepe, OCHalaa 
<THOpHAHbIMU> (—bapaMu MOE Upey- 
CTaBMTeJIbCKOrO K1acca. YHAHKaJIbHbIM 
110 CBOMM XapaKTepHCTHKaM JIMMy3HH 
AS L 6.0 Quattro OTNM4AeTCA HE TOIIb- 
KO W-o6Opa3HbIM 12-11 1HHPOBbIM 
WBuraTesieM, HO HU CBETOAHOJHbIMU 
MCTOUHUKaMH OJIMKHETO CBETA, B TO 
BPeMA Kak 3a JaJIbDHHM CBET OTBeEUaeT 
KCeHOH. Takoe pa3sgesieHve (yHKUMIt 
CHOCOOCTBYeT POCTY NONyIAPHOCTH 
MapkKH Ha (boHe GoNee KOHCeEPBaTUB- 
HbIX KOHKYPeCHTOB. ABTOBIAJ{CJIbILbI 
HaKOHELU-TO MOryT MOUYyBCTBOBaTb 
ce6a yuaCTHHKaMH JOPOXKHOrO ABH- 
KCHUA XXIB. 

AMUTOUN KOHCTQHTUHOB 
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yOynble VIP-CHaline pb 


TEXHWKA 


O6ocTpeHHawA KOHKypeHuMaA cpelu 
ABTOMOOHJIbHBIX MpOH3BOAUTeNeM 
OKa3bIBaeT OJIarOTBOPHOE BJINAHHE Ha 
pa3BuTHe TexXHHyYeCKOH MpbIciM. IIpu 
lipaKTHYeCKH PaBHOM COOTHOIeHHH 
CHJI HU BO3MOXHOCTeH WBUraTesen 
B HavWooulee «<IpOBHHYTOM»> CerMecH- 
Te ABTOMOOMJIeH MpeACTaBHTeJIbCKOTO 
KJlacca yBeJIM“YeHHe O6'beMa TpOaxK 
CerowqHA AOcTHraeTca 3a cueT TIpH- 
MCHCHHA HOBbIX HayYYHblX pa3spa6o- 
TOK B OOACTH JJICKTPOHHbIX CHCTeM. 
Baarogapa dTOMy Jy alive NpeyvCTaBH- 
Te BeAYMAX ABTOMOOMJIbHbIX MapOK 
C KaXKbIM TOJOM CTAHOBATCA BCe 60- 
Nee <MHTCIVJICKTYaJIbBHbIMM>. Muorue 
M3 HUX ye CMOCOOHbI «y3HaBaTb> 
XO3AMHA, <CIIYWMaTbCA>» TOJOCOBbIX 
KOMaHJ, KOHTPOJIMpoBaTb 6e30rac- 
HY1IO CKOPOCTb HW KypCcoBylo yCTOHUH- 
BOCTD, a TaK2Ke CBOCBPCMCHHO «paciio- 


3HaBaTb» Onac- 
HOCTb, BO3HH- 
KalOLLy10 Ha JO- 
pore. Ecau xe 
TOBOPHTbO Ha- 
wu6oulee «CBe- 
2KUX»> BEPCHAX ABTOMOOHIICH MpeMH- 
YM-KJIacca, TO UX B HNOCHe Hee BDCMA 
OTNMUACT OHO HEMAJIOBAXKHOE Kayec- 
TBO — YMCHHE «BHJCTb»> B TEMHOTE. 
CucteMa «HOUHOrO BHACHHA» 
X-vision ABNACTCA COBMECTHOM pa3- 
paOoOTKOM aMepuKaHCKHX KOMMaHHit 
Bendix Commercial Vehicle Systems 
u Raytheon Corporation uw Uciolb- 
3yeT TY Ke HH*pakpacHylo TEXHOJIO- 
rio, KOTOpas IPHMeHAeCTCA B TIPH- 
wetaxX CHaMMNepCKHX BHHTOBOK 
u 6o0eBOH TexXHUKH. Ilo cBuseTeb- 
cTBy Crioapta Kiannepa, HCNOJHH- 
TeNbHOrO WupeKtTopa Raytheon 10 


HEBHPYCHOIE BEK 


TEHWAA TEPANHA 


Oph 


Jina BBCJCHHA B KJICTKH UyKCDOAHbIX 
reHOB B KaYeCTBE BEKTOPOB 4acTO 
MCIOUIb3YIOT BAPyCbl. OHAKO MOAB- 
IeHuve B OpraHv3Me 4yKepOAHOrO 
areHTa HeCpeAKO BbI3bIBACT UMMMYH- 
HbIL{ OTBET, UTO MEMIACT BEKTOPY BBI- 
MOJHATb CBOIO (PYHKIUMIO. CucTeMa 
MOCTaBKH reHOB B COCTaBe HaHOUAaCc- 
THU 43 AUOKCH Aa KDEMHMA C BKJIIOYE- 
HUCM OpraHudecKHxX KOMIIOHCHTOB 
9TOrO HEJOCTaTKa JIMINeHa. XUMUKH 
u3 YHuBepcutTeta B Byddao 06- 
HapyKUJIN, 4TO HaHOUACTHILBI, 
HeCylWHe BICKTPHYeCKHM 3apsAd, 
o6ecneuuBaloT KOMMAKTH3alHIO 
HaXOJAWMXCA B HUX MOseKy JIHK, 
3allumaloT UX OT FWeHMCTBHA KIe- 
TOUHDBIX cbepMeCHTOB UW HE BBISbIBAaIOT 


MMMYHHOTO OTBETa. OpraHuyeckue 
BKJIIOUCHHA WeNIaIoT HAHOUACTHILbI 
6onee daCTHYHbIMH, Oarofapa 
MM HHAKTHBUPOBaHHbIe MOJICKYJIbI 
JIHK merko BbIxXOJAT HapyKy, a OKpy- 
Kabllad UX OOONMOUKa NOABepraetca 
6uoser pagan. YxKe IPOBECHBI yc- 
TICHIHbIe SKCICPHUMCHTHI MO JMOCTABKe 
B KI€TKH HOUKM OOC3bAHDI KYJIbTy- 
PbI reHa, KOTOPbIMt KOAUpyeT GeNOK, 
@yopecuMpylowluh 3eNeHbIM CBe- 
TOM. CerogqHaA y4eHbie paboTa1oT 
Haf|T BBC¢ACHHCM TCHOB B HCPBHBIC 
KI€TKH MbINM. CoobmjeHHe 06 STUX 
pa6oTax ONyOJIMKOBAHO B *KypHasie 
Proceedings of the National Academy 
of Sciences USA 3a 11 sHBapa 20051. 
Yapa3 You 


BOHPOCy aBTOMOOHJIbHbIX CHCTeM, 


mepey BbIITyYCKOM Ha PbIHOK CHCTEC- 
Ma X-vision powuma 18-mMecauHBIe 
TeCCTOBbIC HCIbITAHHA, FOKA3aBUIHe 
€€ HafCXKHOCTb UH YAOOCTBO B 9KC- 
lyaTayunu. IIpu BKJIIOUCHHH CHCTE- 
MBI H300paxKeHHe HOUHOM Tpaccyl, 
MO KOTOpOH cilesqyeT aBTOMOOMIIb, 
TIpoewupyetTcaA Ha NOGOBOeE CTeEKIIO 
mepey ria3saMW BOAUNTeCIA UM Ha 
MpOCKUMOHHbIM AUcCIeH pa3sme- 
pom 18xllcm, BbABUuralouWjuiica Ha 
mpH6opHon naHemu. Bec cHCcTeMbI 
X-vision He mpespmaetT 0,68 kr, OHa 
cnoco6Ha paboTaTb pH Temnepary- 
pax ot —40 yo +85°C u crouT oKo- 
no $4 rpc. KpyuHeMmuM, XOTA HW HE 
SKCKIIIO3HBHbIM 3aKaSUHKOM CHC- 
TCM «<HOUHOTO BUJCHHA» OCTACTCA 
KOMIlaHHuaA General Motors, KkoTopaa 
B CTaHapTHOM KOMIMJIeKTaWHu OCHa- 
waeT TaKHMM yCTpOHMCTBaMH CBO 
mMuMy3HHbl Cadillac’s DeVille. Kpome 
Toro KoHyepH DaimlerChrysler TaK- 
2%Ke BKIIOUAeCT OOOPyAOBaHHE «HOU- 
HOrO 3peHHA» B COCTAB CHCTeMBI 
6e3onacHocTH Presafe I 1A HOBO 
mMogenmu S-Kmacca (W221), KOTO- 
paa OygeT npegcTaBieHa B OKTAOpe 
20051r. Ha M@xXyYHapOJHOM aBTO- 
camoHe BO PpanKdyptTe-Ha-Manne. 
Hospi Mercedes-Benz VIP-yposua, 
OCHaleHHbIN CHCTeEMOM «HOUHOrO 
BHUJCHUA», CMOXKET HE TOKO pa3- 
BIICKATb MaCCa#KUPOB HOUHHIMH JlaH- 
WmaptTaMu, HO HW CaMOCTOATEJIbHO 
NpPUHUMaTb peileHHA O 3aMe]JICHuU 
CKOPOCTH, OCTaHOBKe HIM H3MeHe- 
HHH Kypca B CyIydae, ECM TpyAHO- 
pa3IM4YHMaA B TEMHOTE OMaCHOCTb 
OcTaslacb 6€3 BHUMaHHA BOJUTEIA. 
AMUTOUM KOHCTQHTUHOB 
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COBbITHA, DAKTbI, KOMMERTAPHH 


HE BOEMA ans KYnAnnS 


B KOCMOCe HEAerKO 
OCTOBQOTbCa 
UACTbIM. 


«Mbl CMOrIM TMOCNaTb 4YeNOBeKa Ha 
JIyHy, HO He B COCTOAHHM O6ECHEYHTh 
KOCMOHABTaM Ha MexfyHaposHon 
KOCMHYeCKOM CTaHuuuH (MKC) Bos3- 
MOXKHOCTb OCBEHKUTHCA Ha MPOTAKE- 
HMM UX WeCTHMeCAYHOLO NOeTa», — 
cuutaet Credbanu Youkep (Stephanie 
Walker), OTBETCTBCHHad 3a SKMMUPOB- 
Ky 9KMNaxKel B KOCMHYeCKOM LleHTpe 
U2xoHcoHa (NASA), pacnomo07*KeHHOM 
B XbIOCTOHE. 

KoneuHo, NASA 3a00TUTCA O KOM- 
cdopte KocMOHaBToB. IloneT Ha Mapc 
WM OOpaTHO 6ygszeT NpOsOMKATHCA 
18 mecaues. B KOCMOCe MCHAIOTCA 


BKYCOBBIe H OOOHA- 
TEJIbHbIe TIpeyMoY- 
Te€HHA KOCMOHAB- 
TOB, IOSTOMY TO, 
uTO He pasypaxkaeT 
Ha 3emusIe, MOKEeT 
3,CCb 
OTBpalljeHue. 


BbISbIBATb 


CeroyqHA KOCMO- 


* 
' 


: 4 


VU3AeAus C CEPEOPSIHON CeTKON COAGAAIOT 


OAKTEPULIVAHbIMU CBOUCTBAMM. OHU UcnbiTbIBaloTc| NASA 


BNOABOAHON AASopatopun. 


HaBTbl HCIIOJIb3y- 

1OT IIPOAYKUM1O, HMCIOWYIOCA B MAC- 
COBOH poyjaxe MU HE COsepxally1o 
Boyy. HanpuMmep, NpUMeHAIOMIMeca 
B 601bHuWAXx THIMUCHHUYECCKHE Cali- 
cbeTKu MW WaMUyHu, KOTOpbiIe He 
HajO CMbIBaTb. KpOMe TOYO, B KOC- 
MUUCCKHX YCJIOBHAX HCJIb3A UC- 
MOb3OBaTb BCE TO, UTO COMEPXUT 
aNIKOPOJIb, WOCKOJIBKY CHCTCMa KOH- 
TPOJIA OKpyxXKalolleH Cpefbl ero HE 
yaanaet, cuutTaet YouKep. Mpiio 1a 
KOCMUUCCKHX cTaHUHn AOJLKHO CO- 


OAPMAKONOTHA 


MUMO wenn 


IIpHHuvmvasbHO HOBaA CTpaTerua 
JICUCHHA OHKOJIOTHYCCKHX OOIbHELX, 
OCHOBaHHawA Ha TIPHUCJIbBHOM )pa3- 
pylmieHuu cneuuduyeckoro Geka, 
KOTOPbIM HAeHTUuUUpyerca reHe- 
THYCCKUMU MCTOaMH, He OpaBya- 
Jia BO3araBIIMXCA Ha Hee Halex]. 
B qexaOpe 2004 r. bapmaljespTuueckaa 
cdbupma AstraZeneca coobmysa, 4TO 
CO3,aHHbIM e10 IIpenapaT upecca (re- 
(UTUHMO) IPHBOAUT TONbKO K YMCHb- 
WeHHIO Pa3MepOB ONYyXOJIH, HO He 
K MNpOJICHHIO *KY3HU OObHBIX paKOM 
JIerKUX. Pe3ybTaT ACIbITAHHH, MpOBe- 
JG@HHbIX Ha 1700 nalueHTax, 3aCcTaBHI 
KOMIIAaHHIO OTO3BaATb 3aABKY Ha MOJy- 
ueHue pa3speliecHuaA K TIPWUMCHeCHHIO 


lipenapata B Espone. HeacHoni ocraet- 
Ca Cyfqb6a Mpenapata B CINA: B 2003 r. 
OblIO OOOPeHO ero IIPHMeHEHHE, a Te- 
nepb AJMMHUCTpaljvA 10 KOHTPOJIO 
3a IIPOAYKTaMHW MHMTAHHA WU JICKapctT- 
BaMH (FDA) pa3MbILIJIAeT O06 OT3bIBE 
ero 43 allreuHon ceTH. MHorne spay 
TeM BpeMeHeM Tepeniu Ha Apyrolt 
lipenapaT WeseHalpaBJICHHOTO JeHCT- 
BHA, KOTOPbIM Ha CaMOM Jee TIposie- 
BaCT 2KH3Hb OOJIbHBIM. Ero BbIIyCKaeT 
dbupMa Genentech B COTpyHHU4YeCTBE 
c OSI Pharmaceuticals, AstraZeneca *e 
coOupaetcas MpOAOJLKUTh UCIbITAHUA 
cBoero ACTH a AJA ICYCHUA Apyrux 
(opM paka. 

Tspu Cmukc 


CTOATb B OCHOBHOM M3 IIPHPOJHbBIX 
KOMIIOHCHTOB. 

JKOyHC paccKa3bIBaeT, YTO KOCMO- 
HaBTbI MOryT NOCTHpaTb CBOIO OJ@%K- 
HY CMbIIOM, 3aTEM MPOMOMOCKaTb ee 
B CHe€WHaJIbHOM MECLIKe HM TIOBCCHTb 
cymutTpcs. Iipw xopoment WapKyisa- 
IH BO3/LyXa BEIM OBICTPO BBICIXaIOT. 
ABJIaKHOCTb Ha 6opty MKC gocruraer 
Bcero 30—40% — Caxapa 10 cpaBHeHHIO 
co cTraHyMen «Mup», re BulaxKHOCTb 
61a OT 80 70 90%. Oco6eHHO NOnyAp- 
Ha CylIKa OJ@KAbI B MOLYIe «<3Be3fa», 
rye Jy AWM BO3AYWHbIM MOTOR. 

B 2003 lr. KOCMOHaBTHI B3AJIH C CO- 
60H “Be (byTOOIIKH, B TKAHb KOTOPbIxX 
6bla BIVIeTeHAa HHUTb C Ceped6pom, 
o6NafaliomuM OakKTepHuUUAHbIMU 
CBOHMCTBaMH. PesyIbTaT MWOKa3asica 
MHOroooerjalolnjum: MBuHC COObmIH- 
Jia, YTO MaliKH MOKPbLIMCb COJIbIO, HO 
He MCTOUAIM HEMPWATHOrO 3allaxa. 
B nocneqHun roy NASA Hauasia MCIbI- 
TbIBATb B CBOeH MOABOAHOU JIabopaTo- 
puu «<Boyomer>, pacllosIO#*KeHHOH y 10- 
6epexba PIOPUAL, IPOCTHIHH, ofenia 
YW Apyrue Belly c CepeOpaAHoH CeTKON. 

MBMHC HEBBICOKO OLCHHJ1a HCI Ce- 
PeCOPAHDIX KOCTIOMOB [JIA KOCMHYEC- 
KUX IlyTeCWIeCCTBCHHUKOB, HO 3aMCTH- 
Jia, ATO TeNMepb NOABH1aCb IpeKpacHas 
BO3MOXHOCTb OOpaTHTb BHHMaHHe 
Ha HOBbIe TEXHOJIOrMH H MaTepHa ipl, 
MW OfMMH 43 HUX MOXET CTaTb CyleptT- 
KaHblo 6yAyuiero. 

Ou Ckott 
Pun Cxomm 6 Horo-HopKe 
npunumdem oyut enceOHesHO. 
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NASA 


GBET Moll, SEPIK ANIC, chant... 


TEPEAOBDIE TEXHONOTHH 


BplrlyujeHbl HOBbIE MOJEIH WKUI- 
KOKPUHCTaJJIMYeCCKUX TCJICBUSOPOB, 
KOTODPBIC B BbBIKJIIOUCHHOM COCTOAHYU 
BBIMOJHAIOT (PyHKIMI0 3epKasia. 

B mponioM Beke mHcaTesu-cdaH- 
TaCTbl CUMTAaNIH CBOMM JOJITOM Ha- 
€NATb UHTEPbepbl TPETbEFO THICA- 
yesIeTHA MaCCOM CKa3OUHbIX Ha TOT 
mepHoOs pa3sBuTHA UNBUIIM3ANUNU 
Belen: BUAeOmoHaMu, KNUMAaTH- 
YueCKHUMU TeHepaTOpaMH, JIMHUAMU 
AOCTABKH MPOAYKTOB HU YTHIM3aTO- 
paMU HeHyXKHOM OFex*K Ab. Co Bpe- 
MCHEM MHOTOe M3 9TOFO CTaO pe- 
aJIBHOCTbIO, B TOM UNCIIC UW MWIIOCKHE 
TEJIEBU3O0PbI, KOTOPble MOXKHO pa3Be- 
IWMBaTb Ha CTe€HAX, MOJOOHO KapTH- 
HaM. PKUAKOKpHcTasIMyeckHe YIU 
T1a3MCHHBIe TeEJICBH3HOHHbIC NaHe- 
JIM BIeUATIAIONUX pa3sMepos H C 6€3- 
yHpeuHbIM KayeCTBOM H300paxKeHuA 
ceroqHaA MPOUSBOAAT MHOTrHe KOM- 
maHUuH, OfHako rouwwiaHyCcKaad pupMa 
Philips onepeyqusia BCex. 

TIOKNOHHHKAM UHTEPpbepos, BBI- 
AepxaHHbIxX B HCTOPHYCCKOM CTUHIIEe, 
HeT HEOOXOJMMOCTH JIMMIHUH pa3 Ha- 
TMIOMMHATb, CKOJIbKO IIPOOJIeM, K TIPH- 
MeCpy, BbISbIBAIOT NOMbITKH COUCTATb 
CTHJIbHY!O MeCO€JIb ymeqmux SHOX 
Cc COBpeMeHHOH MeAMaTeXHUKOH. 
BcTpauBaTb TCNCBH30P B CTCHY WIM 
3aKa3bIBATb K HEMY CTVJIM30BaHHbIi, 
HalpuMep, NOs aMIup CuewWMaJIbHbIM 
wkKad — Bce STO OarosjapsA UH KeHE- 
paM MH KOHCTpyKTopaM llogpas3yese- 
Hua Philips Electronics OTHbIHE CTaNO 
ByuecpalmHuM HEM. 30-7IOHMMOBBIIM 
KU AKOKPHcCTasIuyecKuh TCCBU30pP 
MiraVision, HeaBHO MOKa3aHHbI 
Ha BbICTaBKe Consumer Electronics 
Show —2005 (CES) B BbIKJOUCHHOM 
COCTOAHHH, WpeycrapiaeT cooon 
3epKaJIO B pe3HOH JJeEpeBAHHOH pame, 
Bucamjee Ha CTeHe HU OTpaxaiomee 
OKpyXalomlHe IIPeCAMeTbI CTOJIb 2%*e 
WIpaBAUBO, CKOJIb MU BCe CTO «KOHKy- 
PCHTbI> U3 CTCKJIa UW aMaJIbr'aMbl. 


3epKalIbHbIM Tenesu3sop Philips 
MiraVision Ha3BaH Ky pHasiOM Fortune 
OfHUM U3 <Jlyumux MpOyKTOB 
2004 rogja> 4 *KypHasioM Time O2HUM 
u3 «CaMbIX CMCJIbIX H306peTeHHlt 
2004 roga>. OH IpeymaraeT MOoT- 
peOuTeio HOBYIO KOHUeCNWHIO 0O- 
MallHero MpOCTpaHCcTBa, IPpHBHOCA 
M3bICKAHHbIM CTHIb HW OCBOOOK aA 
nome3sHylo MWNOWayb. VTOHYCHHDIN 
WH3anH HOBUHKH MO3BOJIACT CKPbITb 
OT Ila3 SIIEKTPOHHKY UM WpoBosa, 
BOIIJIOMNaA H3AUTHOC C TOUKH 3PCHHA 
aPXHTeKTYPbl pelleHue 9KpaHa To- 
PHSOHTAJIbHOLO UJI BEPTHKaJIbBHOrO 
dopmara. B «ambOOMHBbIX» MOJICJIAX 
MiraVision TOPpU30HTAaIbHO pacno- 
JIOKCHHHIM AMCMIeH Ipecbpa3yerTca 
B Te€JICBH30P HIM B 3epKaJoO, <MOp- 
TPeTHble>» %#e BeEpCHH WpefaralrT 
MOTPCOUTeCIAM PaCWIMPCHHBIe BO3- 
MOXHOCTH, IIPH KOTOPbIX BEPXHAA 
uacTb OCTaeTCA OTpaxalomlen 0- 
BeCPXHOCTbIO BCEer sa, a HWKHAA YACTH 
MOXKET ObITb TAKKE TEICBU3HOHHbIM 
9KpaHoM. 

«MiraVision MpeACTaBIAeT CO- 
60H BaxKHOe JOCTHKeHHE B OObsAaC- 
TH NOTPeOuTeIbCKUX TeEXHONOrMH 
UW AeCMOHCTpupyeT sHAepcrTsBo Philips 
B pa3pa60TKe HHHOBaL|MOHHBIX IIpo- 
AYKTOB>, — CUMTACT BULC-llpe3HJeHT 
MO MapKeTHHry UH npofaxam Philips 
Consumer Electronics 8B CeBepHor 
Amepuxke. «C nosaspieHuemM 30-y101- 
MOBOH MosemH MiraVision Halla KOM- 
maHvaA upesyaraer noTpeo6uTeiam 
6ONbIIMM WUuciNen ANA MpPOCMOTpa 
JHOOMMBIX IIPOrpaMM H yOOHOE pe- 
2KK-akpauH 
u 3epKano. Tlo6equtenb Innovations 
Award 2004, Philips MiraVision, o7T- 
paxkKaeT npakTuyecku 100% cBeTa 


meHHe «Ba BOXHOM»: 


MW WpesctaBiaeT COOOM UpeabHbIt 
aucnien Id HETPHBHAJIbHbIX TpO- 
CTPaHCTB UW HHTeEpbepos». 
AMUTOUM KOHCTAHTUHOB 
Hcmounur: www.philips.com 


! APNE wil 


(QEMEKMO 
KU 
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Ilo pa3HbIM JaHHbIM, OO'bEM Mpo- 
Wax (aibcupUuuupoBaHHblx Jie- 
KapCTB CONOCTaBHM C OOOPOTOM 
HaPKOTHKOB. CylecTByIOWHe Me- 
TOJbI ONpeWeICHUA NOLJIMHHOCTH 
WeKapCTB HeEJOCTAaTOUHO adcdexk- 
TMBHDI. HallpuMep, Ha IpoBpesenue 
TpagMWHOHHOrO 3JIEMCHTHOrO 
aHaJI3a YXOJMT HECKOJIBKO 4acoB, 
uTO HE MO3BOJIACT OXBATUTb WIM- 
pokui Kpyr anTeK. COTpyqHHKU 
XHMMMYECKOTO *akypTetTa MY 
paspa6otanu HOBLIM MOsxXoy 
KONpeseseHHiI0 NMOAJIMHHOCTH 
Vi KaueCTBa JICKapcrTB. 

OHH IpeAJIOHKHIIM BECb IPOLWecc 
pa30uTb Ha WBe CTaquu. CHauama 
OCYIECTBIIATb ObICTPbIli CKPHH- 
HMHr (3a 2—5 MUHYT), NOSBOMA- 
1OWJUH ~pa3syqeNMTb JeKapcTBa Ha 
<MOMO3PUTeNIbHbIe> HW «6NaroHa- 
HeKHbIe>, 3aTeM OTIHPaBATh Ipe- 
lapaTbl, KAYECTBO KOTOPbIX BbI3bI- 
Bae€T COMHCHHE, Ha CTaHJapTHbIl 
aHaJIH3. OTO NO3BOJIACT 3HAYMTECJIb- 
HO yCKOPHTb Wpouesypy onmpe- 
WeeCHuA NOAIMHHOCTH JieKapCcTB 
WW YCHJIMTb KOHTPOlIb 3a UX KayecT- 
BOM. AlIpoOalluA HOBOM METOAMKU 
mWOKa3asia, UTO M3 8—10 pas MUYHbIx 
WewleBbIX AHaJIOrOB B CpeyHeM 
TONbKO 1—2 O6pa3lla COOTBETCTBO- 
Baw cneuuduKalnn. 

EAV30BeTO BOraANct 
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HEZEMOMBI xurbi w gPyrHe 


MO MHEHU10 NAAEOHTOAOCTOB, HAKOHELI-TO YAAAOCb ONDEACANTb TOUHOe 
M@CTO 6EFEMOTA HA TEHECAOIMYECKOM APEBE MACKONUTAIOLUNX. 


Y mWaneOHTONOrFOB Oe€reEMOT TOJIb3y- 
e€TCA JOBOJIbHO COMHHTEJIbHOM pe- 
yTauHen: BOT yxKe [Ba CTOJICETHA BCE 
MOMbITKH BbIACHUTb IPOHCXoO*KAeCHue 
STOrO 3BepA 3aKAHUMBAIOTCA Heysa- 
uel. HefqaBHHe OTKPbITHA, BOSMOXKHO, 
KaK-TO IIPOACHAT CHTyalHo. 

OrpoMHaa aCcTb, TOJICTaA KOKa, 
JIMIM€HHaA BOJIOCAHOTO IOKPOBa, 
VM BbITTYYCHHBIC, BbICOKO MOCa2KCHHbIC 
ria3a — BCe 9TH IIpH3HakH Jeary 
6ereMOTa OJHUM M3 CaMbIX 2KHBONHC- 
HbIX IIpeyCTaBuTeien asppukKaHCKHX 
MJICKONMTaIOuUnX. CerosqHA CyWeCcT- 
BYIOT [Ba BUja THUMOMOTAMOB: OOBIK- 
HOBeCHHbIM (Hippopotamus amphibius) 
MW KapMKosbiit (Choeropsis liberiensis). 
CneuHasIMCTbl CEXMHOAYWHO OTHOCAT 
UX K OTPALY WaPHOKOMbITHBIX, KOTO- 
PbIM BKIIIOUAeT CBHHEH, NOMA en, *KU- 
paqdos UW TaKHxX *KBauHbIX KUBOTHDIX, 
Kak, HallpHMep, Kopospl. Ho onpese- 
JIMTb TOUHOE MECTO 6eEreMOTOB Ha re- 
HeaJIOTHYECKOM A peBe MapHOKOIIBIT- 
HbIX OKa3aJIOCb HEJIETKO. 

Yueuble IpHAepxKUBaIOTCA ABYX OC- 
HOBHbIX THMOTe3. CormacHO MepBOoH, 
OM KaMIMMMU POACTBCHHHKaMH 6e- 


TeMOTOB ABJIAIOTCA Il€KapH, BTOpas yT- 
BepK Lae, YTO UX UpeAKaMH ObwIH BbI- 
Mepluve OOJOTHBIC WaPpHOKOTIbITHbIC 
aHTpakOTepuu. UTOObI OL|CHUTb JO- 
CTOBECPHOCTb TaKHX NpeANOO*KeHUH, 
vccesOBaTeIH M3 KanuopHutickoro 
yHuBepcuteta B Bepkiu Og pyKo- 
BOJICTBOM ?KaH-PeHo byaccepu (Jean- 
Renaud Boisserie) u3y4nsu BCce Xapak- 
TePHCTUKH 32 BUAOB MapHOKONDITHBIX 
(B TOM 4McIe MW HeEJaBHO OOHapy2KeH- 
HbIX B Uae OCTAHKOB MCKOMaeMBIX 6e- 
reMOTOB), KOryja-1H60 YHOMMHAaBLUIMeCA 
YUCHbIMH Ji OOOCHOBAHHA paBiib- 
HOCTH TOM WIM MHOM PHMOTeSbI. 
CnewvaMCTbl MPH K BbIBOLY, 
uTO MHOrHe OCOGCHHOCTH, COMH- 
*Karioulw4e GOereMOTOB C MeKapH (Ha- 
IpHMep, OKpyriaa B NMOMepeyHOoM 
ceyeHuu (bopMa MOpybl), Ha CaMOM 
ene IpeACTaBAIoT CO6OOM mpH3Ha- 
KH IPHMMMTHBHBIX MapHOKOMbITHBIX 
U, Cl€OBaTeJIbHO, HE MOLYT CJIyKUTb 
WOKa3aTeIbCTBAMH TECHOTO POACTBA 
M@K]Y ITAMM TpylNaMi 2KUBOTHBIX. 
UTO KaCae€TCA BTOPOM THMOTE3bI, TO 
UCCIeOBaHHA NOATBeEpAWJIM CylectT- 
BOBaHHE SBOJIOWMOHHOM CBA3H M@K- 


Ay rMunonoTaMaMH U aHTpakOTepus- 
MH 43 HOosCceMelcTBa Bothriodontinae. 
HecmotTpa Ha TO 4TO IpeyscTaBuTesu 
ABYX ['pyll WapHOKONBbITHEIX 3HayH- 
TeJIbHO pa3iMuualoTcA MOpMouoruen 
3y60B, B CTPOCHHM Yepena, HWKHE! 
ueJIIOCTH MW KOHCUHOCTeH Y HUX O6Ha- 
Py2KHBaeTCA MHOYLO OOMEro. 
Pe3yibTaTbl HAYYHBIX TPYZOB LIpo- 
JIMBaIOT CBET HW Ha NpOHCxoxKeHHe 
KHTOB. OCTaHKH MCKOMaeMOro KUTA, 
o6HapyKeHHEIe B 2001 ©, noATBep»xsa- 
IOT IIPCANOMOXRKECHUE, YTO 9TH MOPCKHE 
ruraHTbl BeEAYT CBOM pO, OT WapHo- 
KONBITHBIX. Pe3yIbTaTbl HCCKOJIbBKUX 
aHamu30B JHK no3BoiHsid y4eHbIM 
CeaTb BbIBOJ, YTO KUTbI HW OETeMOTHI 
MMEIOT OOMErO MpeszKa. OHAKO HE- 
KOTOpble [aCOHTOMOIM OTHECJIMCb 
K9THM JaHHbIM C OOJIbIIMM HeJOBe- 
Pe: eCJIM CaMbIe JPCBHHe 13 H3BeCT- 
HbIX HCKOMACMbIX OCTAHKOB KHTOOO- 
Pa3HbIX HMEIOT BO3pacT Sovree 53 MJIH. 
JICT, TO CAMbIM PaHHMM M3 Halt CHHbIX 
CKeJICTOB 6ETEMOTOB BCErO 15 MJIH. JICT. 
UpepHenmue ciegqbl aHTpaKOTepues, 
OWHaKO, BCTpeyaloTCA MU B HOposax, 
oOpa30BaBMIHxcaA OKONO 41 MIIH. JICT 
Ha3ajl. TaKHM OOpasoM, eCJIM O6eEreMOTHI 
BeLYT CBO€ HPOMCXOKACHHEe OT STUX 
2KUBOTHBIX, MPOMe2*KYTOK BPe€MCHH, 
pa3yeuaioWuH UX C KATaMH, COKpa- 
mlaetTca WO 12 Man. met. «<HuKorga ene 
YUCHBIM He y4aBaJIOCb CTOIb Hariay- 
HO IIPOJCMOHCTPHPOBaTb POCTBCH- 
HbI€ CBA3H M@*KJY aHTpakOTepvAMU 
u 6ereMOTaMH, — KOMMECHTHpyeT pe- 
3yIbTATbI UCCIeEOBAHHA ChelWasIMcT 
T1O HCKOMAeCMbIM KHTOOOpa3sHEIM JK. 
TasucceH (J. G. M. Thewissen) 43 Mequ- 
WAHCKOrO KoOJIEL2Ka CeEBeEPO-BOCTOU- 
HOrO yHuBepcuteta Orano. — TnaBHoe 
Tellepb — HJCHTHPULUPOBaTh IIpeAKOB 
aHTpakoTepnies, OOUTABLIMX Ha 3emJIe 
B COOTBETCTBYIONIMM Nepvos, BPeMeHH, 
UW BOCHOJIHUTb Ipobesl Mex Ly 6ereMo- 
TaMH UW KHTaMp». 
Keut BOHT 
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COBbITHA, MAKTbI, KOMMEHTAPHH 


prpaToc@cPabie UOUKAQMIU 


PANWOCBS3b 


A CAY>KBA NUAET 


NporpammMa HAYAACCh TPU C NOAO- 
BUHOU TOA Ha3aA, ECAY UucnbITaHNe 
AYUPUKAGAA NEONAET YCNELIHO, TO 


AHTCHHBI, NOJHATHIC B CTpaTocdpe- 
py, OyayT KaK IIPHHMMAaTb CHIHAaIIDI, 
Tak HW MOCbINaATb UX Ha HASCMHBIC YCT- 
potictsa. Tlogo6upie NepeszaTuuKy, 
6a3HpylIOWMeca B BO3Lyxe, CHOCO6- 
Hbl OO€CCHEYHTh HaCeJIGHHbIe TyH- 
KTbI O€CHPOBOAHOH paWOCBA3bI0. 
Onu OOOMAYTCA JEMICBIIC CIYTHHKOB, 
MIOCKOJIbKy He NOTpe6ylIOT yCTaHOBKH 
OCHAaINCHHbIX MaYTAaMU PawMOcTaH- 


COBPeMeHHbIN 
AUPM>KAGAb 
CMOKET HA 
NPOTSDKEHUN 
Me@CSILIEB NOPUTb 
HAA FOPOCAOM, 
o6ecneuvsaa 
6eCnpoBOAHy!o 
PAANOCBSA3b. 


Wa CTpaTocepublx QupwxKabsier) 
NOJHUMETCA Ha BbICOTy 20 KM, rye 
BO3AYX HAaACTOJIbKO pa3pex%KeH, UTO 
auIeKTpHyecKHe MOTOPbI, paOorTaro- 
We OT COMHCYHbIX GOaTape, CMOryT 
YACPKUBATb JUPU2XKaGJIM CTOHUMOCTbIO 
cape $10 MH. Ha reOCTaLMOHAPHbIX 
<OpOUTaXx». 

Uxerumc Jlenappe (James DeLaurier) 
43 TOPpOHTCKOrO YHUBepCcHTeTa, 3a- 


DAOTUAUN KUTOOOPA3HbIX CTOATEAAUTOB 
OYAYT VACM>KVUBATb ANVPYYKAGAN Ha 
TEOCTALIMOHAPHbIX OPOUTAX. 


UHM. OObI4HO AHTEHHDI B HeEOO MOL- 
HUMalIW AUCTAHWMOHHO yiipaBJlAe- 
MbIl€ aspoOliiaHbl, BOSAYMHbIe Wapbl 4 
WUpwxKao6IM, HEKOTOPbIe M3 KOTOPbIX 
Wa2ke yCHeWIHO Ipopasorasn. 
VMHoxKenepbl 43 KOMIIaHuu Sanswire 
Networks “3 ATIAHTbI, 34aHHMAaIO- 
melica OO6ecneYeHHeM OeCIpoBOL- 
HOH pafMOCBA3H, CO3faNIM MOJeJIb 
BbICOKOTCXHOJIOTHYHOTO AupwxKaosa 
pa3mMepom B 1/3 HaTypasIbHOH BeJIH- 
uuHbl. KomMnaHua WianupyerT o6ec- 
Me€4YHBaTbh MOOMJIbHOM PasMOCBA3bIO 
KpyllHble ropoyla B TeyeHHe 18 Me- 
caujes. ostomy (POTHIMA KUTOOO- 
Pa3HBbIX CTPaTeJIMTOB (COKpaljeHue 


HMMalouyuuca MCHbITAHHAMHM GecnH- 
JIOTHBIX CAMOJICTOB, OTMEYACT, UTO, 
HECMOTPA Ha Pa3PpCXKCHHOCTh BO3Ly- 
Xa BCTpaTocdepe, JaBsieHHe BeTpa Ha 
BbICOTe 20 KM JOCTATOUHO CHJIbHOe, 
UTO OCJIOXKHACT paooTy MeTATeIbHbIX 
ammlapatTos. KpoMe Toro, STOT CIO CO- 
e€PXKUT O30H, YAbTPapuoOeT HU KUCIIO- 
poy, KOTOppble CO BPeMeHeM pa3spyla- 
10T MaTepHaJIbl. 

K padote nogKmounsica BepHou 
Kenur (Vernon Koenig), cneuManuct 
B oOONaCcTU CBepxjlerKUx MaTepHa- 
OB. O6on04uKa Ayia Sanswire 1 6yqeT 
cfelaHa 43 Jleruavmero CBepxlpou- 
HOrO NOMMSTHIeHAa, aHAJOrM4HOrO 


OYAYT CO3AQGHbI 3-5 CTPATEAAVTOB, 
CYUTAET FAaBa KOMNaHuN Sanswire 
Networks Manuka Moaeu. Mocae 
NOAYTOPA ACT SKCNAYATALMN He- 
OOXOAUMO OyAET CACAQTb Nepe3a- 
PAAKY PACNOAOYKEHHbIX HA OoOpTy 
Catapen. Tora B cTpaTocdepy 
NOAHUMeTCA APyroN ANpUKAGAb, 
KOTOPbIN 3QMEHUT CYLUECTBYIOLUNN. 
K@KAbIN CTDATEAAUT OyAeT OOEC- 
neywBatb GecnpoBoAHylo nepe- 
AQyy VU npveM 3ByKOBOrO CUTHAAG, 
BUACOCUTHAAG U APYyrUX AGHHbIX, 
OB6CAY>KUBAS PACNOAOKEHHYIO NOA, 
HUM TeppuTOpUIO NONnepeYHVKOM 
240 km. 


MaTepHasly OpOHexKUeTOB. C BHELI- 
HeH CTOPOHbI OHa 6yfeT NOKpbiTa 
TbICAUAMH KBapaTHbIX METPOB (o- 
TOSCKTPHYeCKOH WIeHKU. Ha Aupu- 
KaOllb YCTAHOBAT JIBHLIaTeJIb, BbICO- 
THbIC IIPONCWIEpbl UW yupaBJIAIOWyIO 
KOMIIbIOTEpHyl0 CHCTeMy C TPOMHOK 
3aMHTOM. MciibiTaTesibHbIM MOET 
WIaHUpyeTcA MWpOH3BecTu Ha 6a3e 
BOCHHO-BOSJYINHBIX CH CIUA B Ka- 
IM@opHuy. 

CrpaTeJUIMT, HCHOJIb3yA B OCHOBHOM 
resIMu, CMOKET NOAHATS 1,5 TOHHbI 0- 
JI€3HOro rpy3a. PopMa BHEIMHeH O60- 
JIOUKH Sy AeT NODA p2KUBATbCA C#KATHIM 
a30TOM. 3a BpeMA NOJ’beMa JUpux%Ka6- 
JIA Ha HY2KHYIO BBICOTY 37 THIC. Ky6. M 
reJIMA, 34KAYAaHHbIC BHYTPb, YBCJIH- 
yaTCca B OO’beMe B 17 pa3. BepoaTHo, Ha 
KOMMEp¥eCKOM AUpwxKabsie 6yleT HC- 
MOJIb3OBAHa H€KaA TEXHOJIOPMA IIPO- 
U3BOACTBa IOJ’/CMHOLO Ta3a B3aMCH 
yieTy4HBIeroca resis. 

Tyapa komiaHHHw Mankn Monen 
(Michael Molen) 3asBuJ1, 4YTO aapo- 
MuHaMMuueCKaA OOTeEKAaeMaaA GopmMa 
WMpwxKabsiA MO3SBONMT eMy “<J1eTaTb» 
6e3 NIPHBJICYeHHA SHEprun, Henocpesl- 
CTBCHHO MaHeBpHpys Ha BOCXOJAMUX 
MOTOKaX BOSyxXa. 

CTUBEH SLUIAU 


BMupe #ayku 
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COBbITHA, MAKTbI, KOMMERTAPHH 


nomxonawad QUEM A 


METAGONOMIKA 


AHOAU3 METAGCOAN3Ma 
AAS PA3ZPACOTKUV 
«UHAVBUAYOAbHbIx»” AVNET. 


YHMBEPCaJIbHOH AMETH TIA WOXy- 
WaHua He CyIeCcTByeT. 3a Heyes Ha 
TIYCTbIX Wax OAHU JOA TepAIOT TO 
5 KI, a Apyrue — Bcero MO HECKOIbKO 
TpaMMOB Beca. 

YUNTbIBAaA HEIIPeCORHbIM (akT, 
uTO TYHHOCTb WM HeEKOTOPpIe py- 
rue 3a60/eBaHHA CBUACTCJIBCTBYIOT 
O HapylicHuun OOMCHHBIX TIPOL[CCCOB, 
BOSHHKalrolinx B Pe3yibTaTe B3aWMO- 
WeVUCcTBUA MHOXKEeCTBa OHOXHMUUEC- 
KHX HOKa3aTeseH, MeTaGomM4eECKOe 
TECTHPOBaHHe UpesaraeT HasexKHbIM 
CMOCO6 OL|EHKH 3JOPOBbA YEJIOBEKa Ha 
MPOTA2*KeHHH BCeM ero *KH3HH. bosiee 
TOTO, NOAOGHbIe TEXHOJOMH CMOCO6- 
HbI BbIABIATb 3a00/1CBAHHA npe*Ke, 
4ueM IIPOABATCAH UX IICPBbIe CHMIITO- 
MbI. MaTa6oulu4Ka IOMOXET YEJIOBEKY 
BbIOpaTb JHeTy HW pexKUM TPCHHPOBOK, 
KOTOPBI€ JyUuLIe BCErO COOTBETCTBY- 
1OT CTO HHJUBUAya/IbHOMy OOMCHY 
BeIIECTB. 


NOAESHO 3HATb: EAA HA 3AKA3 


B uemoBeyeCKOM OpraHH3Me exKe- 
Ce€KYHJHO BbIpaOaTbIBaloTCcaA ThICAUH 
Pa3JIMUHBbIX MCTAOOMTOB. Mx ypoBeHb 
OnpeeAIOT B MOUE, Wla3Me KPOBH 
WM pa3JIMU4HbIX TKAHCBHIX 2KUJIKOCTAX 
C MOMOMbIO TaKUX TpaqMUMOHHbIX 
MCTOJOB, KaK MaCC-CIICKTPpOMeTpHA 
WM AWCPHO-MarHUTHbIM pe30HaHc. 
VMMeHHO Tak OHOXHMHKH OLCHMBaloT 
TOKCHUYHOCTb JICKAPCTBCHHbIX IIpe- 
MapaToB UW 3arpA3HHTeIeEM OKPy2Kalo- 
me Cpe bl JIA UCJIOBCUCCKHX KJICTOK. 
TmaBHad Wpo6semMa, TaKUM OO6pa30mM, 
COCTOMT B MHTepnperTalHu Maccbl 110- 
JIV4aeMbBIX JAHHbIX. PeWIMTb €€ OMO- 
ralOT COBPCMCHHBIC KOMIIbIOTEPHBIC 
TEXHOJIOFMH, MO3BOJIAIOWIMe MpOBO- 
JUTb U OYEHD JETAIbHbIM aHasIu3 Me- 
TaOOJMTOB, H G6oIee HHCOPMATHBHbIe 
CpaBHUTeJIbHbIe HCcIefOBaHuA. TaK, 
HallpuMep, Tp rofja Hasaq, aHrvini- 
cKve HCCNesOBATEIM MOKa3asIu, AUTO 
C MOMOLIbIO BbICOKOYUACTOTHBIX pa- 


NPeANOAO*KEHUE, YTO NDABYUABHO NOAOOPAHHASA ANeTA CNOCOOHA NpeA- 
OTBPALATb PA3AUYHbIE 3AG6OAEBAHUS, NOVBACKAET BCE OOAbLIEE BHYMAHUe 
NPOUZBOAMTEACN NPOAYKTOB NUTAHNVA. [MraHT NULWWEBON UHAycTpUN Nestle 
BAOKUA B PA3PAGHOTKU B OBAACTU METAGOHOMUKU NOpsAAKA $50 MAH. U OTpPS- 
AUA AAS NPOBEACHUS COOTBETCTBYIOLUUX UCCACAOBAHUN 75 CBOUX LUTATHbIX 
HOYHYHbIX COTPYAHUKOB. KOAb CKOPO UM YAACTCSA OKOHYATEABHO AOKA3ATb 
NPABUAbHOCTb STOO BbIBOAG, Nestle roTOBA HOAGAMTb BbINYCK NVLLEBbIX NPO- 
AYKTOB B COOTBETCTBUU C METAGOAUYECKUMU OCOGOEHHOCTSIMY NOKynaTeAen. 
«KOHEYHO, HEBO3MO%KHO PA3NASOTATb OTACABHbIN HAGOP NOOAYKTOB AAS KO>K- 
AOro, —roBpoput Xoce Opacsac u3 YHuBepcuteta Tadta. — Takas 3agqua non- 
POCcTy HEBbINOAHUMG. IIOXOA B NOOAOCBOABCTBEHHbIN MATA3UH CKOpee OyAeT 
HONOMUHOTb NOKynkKy O6yBU. Vi3 NOCEAAOKEHHOFO OFPOMHOrO ACCOPTUMeHTA 
TOBOPOB BbI BbIOePETe HAVOOAEE AAS CEOS NOAXOAALINN». 


MetTa6oHOMNkKa, HOBAS OOACCTb 
ANETOAOIUN, COBETYET HOM €C7Tb TO, YTO 
Mbl @CTb. 


MHOBOJIH, OTPaxKaeMbIX OOPa3llaMu 
KPOBH, MOXKHO BbIABJIATbh HaYaJIbDHbIC 
cTafMu aTepocKsieposa. 

Kpome TOro, CTaJIO BO3MO2KHBIM OTI- 
pevesaTb npodusu MeTabommueckux 
3a60eBaHHH Elle IO TOYO, KaK y 4esO- 
BeKa BO3HHKHYT COOTBCTCTBYIOMHe 
CHMITOMbI. AM€pHKaHCKHe HCCIIeO- 
BaTCJIM W3y4aJI MBILEeM, BbIBe]CHHbIX 
MeTOJaMH TCHHOM HHKCHEPHH, y KO- 
TOPBIX BCJICNCTBHE JMCTbI C BbICOKUM 
coflepxKaHHeM %XUPOB Ppa3BHBaJicA 
aTepockslepo3. Y4eHbIe KOPMMJIH rpbi- 
3YHOB IIMIel C YMepeHHbIM COjjep2Ka- 
HHeM %KMpa HW yepe3 9 Heeb ONpe- 
CNA YPOBCHb X%KUPOBbIX MOJICKYJI 
B WxTeyeHH H Twia3Me. Ilo cpaBHeHHI10 
C KOHTPOJIbHOM rpyNNOM ®XUBOTHBIX, 
y NOJOMbITHBIX OCObeH OTMEeUaJICH T10- 
BbILUCHHBIM YDOBCHb HCKOTOPBIX MeTa- 
6OJIMTOB 2KHPOB, XOTA BHCIIHE 3BEpbKH 
BbITVIACIM COBEPIICHHO 320POBbIMH. 

KOHEe4HO, HOBBINICHHbIM yPOBeHb 
xovlecrepHHa 4 poune 6O4OxXUMNUEC- 
KH€ MapKepbl, CBUJCTCIbCTBYIOMHe 
O HaJIM4MM TOTO WIM HHOrO 3a6olIe- 
BaHHA, UCHOUb3yYIOTCA B Me/MIMHE 
yxe MHOrve Fogbl, HO AIA TOYO 
WWarHOCTHKU STOO ABHO HeJOcTa- 
TOUHO. <Be3yCJIOBHO, EHHY!0 HHCop- 
MallHIO MOXKET JlaTb HU OJMH-eMHC- 
TBCHHbIM OMOMapkKep, — TOBOPpHT AH 
BaH fep ped (Jan van der Greef) u3 
BG Medicine, — HO 14 TOO, YTOOBI CO- 
CTaBHTb NOJHY!IO KapTHHy Ooe3HHu, 
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CORBIS 


OObIMHO TPeS6yIOTCHA LeJIbIe KOMIMJICKCHI 
noka3aTesen». Ban Wep [ped noyaraert, 
uTO MHOrHe HEAYIH COMPOBOKAAalOTCA 
MeTaAOOJIMYECKHMH HapyWiIeHHAMH, KO- 
TOpPble C MOMOIMbIO COBPEMCHHBIX Me- 
TOJOB MOXKHO BbIABHTb JaKe perk se, 
4eM YCIICIOT H3MCHUTLCA TAaKHe Xapak- 
TeEPHCTHKH, Kak, HalpUMep, yPOBeCHb 
xoylecTepHHa B KpoBu. TaBHoe — Ha- 
YUUTLCA HACHTUPUUUPOBATL ITU 
KOMIIIeKcbI. A STO HeEMpoctas 3ayaua: 
y uccnefopaTeseuw HeT elje YeTKUX 
mpeyCcTaBIeHHui He TOJbKO OO aHo- 
MaJIbHOM, HO HW O HOPM@aJIbBHOM OOMeHE 
BeINECTB B OPraHH3Me. 

UTOObI ABUraTbcA BIepey, YYCHbIM 
cieqyeT eTamIbHO U3y4HTb MeTa6o- 
HOM ueOBeKa — MeTadoNMYeCKHH 
aHasior reHoma. Ho Jia pewieHua STOM 
3ayauu HYKHbI CKOOPAMHUpOBaH- 
HbIe HCCIeEJOBAHHA WU 3HAYMTeJIbHbIC 
CpegAcTBa, — TOBOPpHT 3aBesyIOWuM 
Jla6opaTopuen mMuTaHuA W TeHOMHKU 
Yuusepcuteta Tadta Xoce Opyosac 
(Jose M. Ordovas). Beab, 10 OWWeHKaM 
YUeHOLo, NOTPe6yeTcA IpOBECTH MeTa- 
6omMyecKoe OOcIIEMOBAHHE HE MeHEe 
MOJYMVJIMOHA YEJIOBEK. 

Ho cam Opjopac He CTOUT Ha Mec- 
Te. B paMKax COBMe€CTHOrO T1poeKtTa 
c komnaHuen Metabometrix oH 06- 
cllegqyeT HeCKOIbKO TbICAY UEJIOBEK, 
yaCTb KOTOPbIX CTpajlaeT TYYHOCTbIO 
VW MpOYWMH TsKEJIbIMU HapylWeHuAMU 
OOMEHHBIX Iporeccos. CpaBHHBasvl UX 
MaHHble C JJAHHbIMH 3/,OPOBBEIX JNOeH, 
Opgopac TIbITaeTCA ONpeeIUTb pa3- 
HUWY MEKAY HOPMAJIbHbIM MW SKCTPe- 
MaJIbHbIM MCTAOOJIM3MOM. Kpome Toro, 
YUCHbIM HAMEPeH BbIACHUT, MOTT JIM 
mueta u cbu3uueckHe yipaxKHeHHA, 
Ha3HaYeHHbIe YENIOBEKy B CTPOrOM 
COOTBETCTBHH C CTO YHHKaJIbHbIM Me- 
TaOONHMYECKHM TIpodusieM, IpHBeCcTH 
K HOPMaJIM3al\HH BeCa H TIpeyOTBpa- 
TUTb IpexJeBpeMeHHoe yxyAMIeHHe 
3Q0poBba. He HCKJNOUEHO, YTO B HEsIa- 
JIEKOM 6y/,YUJEM BMECTO TOrO, YTOOBI 
W3yUaTb STUKETKH Ha MpOsYKTaXx, HH- 
dopMupyiome O coyepxKaHuu Kaso- 
PHU, *KUpoB UH yIIeBOAOB, MbI MOMpOctTy 
OyeM NOKyMaTb HX B COOTBETCTBHU 
C COOCTBEHHBIM THIIOM MeTaOOJIH3Ma. 

TYWHA2KQH CUHXa 


BOld scran? 


HopBoe yCTpOHMCTBO NO3BOJIMT KOHT- 
PONMPOBaThb COMEpXKAHHE TARKEMbIX 
Me€TaJUIOB KaK B CTOUHOH, Tak H B H- 
TbeBOH BOLe. 

Uccnegosatenu u3 YpasibcKoro 
rocy/lapCTBeEHHOrO JKOHOMHYCCKO- 
ro yHuBepcutTeta ExaTepuHoypra 
paspa6oTamM CHCTeMy JIJId Ompese- 
JI@HUA KOHUCHTpaluu WuHKa, Kaj- 
MHA, CBHHIa HW Meu. 

B auerkKe, B KOTOpOM, COOCTBEHHO, 
HW MpOUCXOANT aHasH3, pacnouox*e- 
Hbl Cpa3y YeTHIpe aNeKTposa. OWHU 
TOTOBAT IpoO6y K aHasIM3y — «<OUnH- 
WaiOT> paCTBOP OT NOGOYHBIX IpH- 
MeCeH, 3alHMlaloT HOHbI OT COeH- 
HeHHH, KOTOPpbIe MOryT HCKa3HTb 
pe3yIbTaTbI aHasIM3a, «He MO Tyc- 
THB» UX K pTyTH. Apyrue — BclOoMo- 
raTeJIbHbIM IIEKTPOA U IIEKTPOY 
CpaBHeHHAl — BbITIOJIHAIOT YK BIOJI- 
He TpaJMUMOHHEIe JIA MOMOOHbIX 
ycTpoucTB dyHkKuUHH mpobonog- 
rOTOBKH B BUe MOKPbITHA Ha BYX 
BHYTPCHHUX CTCHKAX H3MEPUTElIb- 
HOM KaMepbl, YUTO YMeHbINaeT MOr- 
PeMIHOCTb aHamus3a. 

Bnaroyapa ciewvasibHO pa3pa- 
60TaHHOMY TporpaMMHomy o6ec- 
MeueHHIO CHCTEMa MOXKET paooTaTb 


B aBTOHOMHOM pexume. Yepe3 on- 


PeAeIeCHHbI€ MHTCPBaJIbl BPDEMCHU 
OHa CaMa OTOMpPaeT Mpoopl, Halpu- 
Mep, H3 Tpy6bl, 10 KOTOpOHM CTOU- 
HbI€ BOJbI WOCTyHaIoT B CHCTeMy 
OUNCTKH, pa3s6aBAeT UX JO pabouert 
KOHIUCHTpallHv, IPOBOLUT aban, 
NosaBad HYKHbIC NOTCHUMaIbl Ha 
3JIEKTPOJbI B YCTAHOBJICHHOHM MOCIIe- 
MOBaTCJIbHOCTH, CaMa Ce6aA KamMOpy- 
eT, IPOBepsA WpaBHJIbHOCTb pa6oTbl 
SJIEKTPOOB, HAKOHEL, 3aMOMHHAeT 
pe3ybTaT aHaHs3a. 

YCTPOHCTBO HE TOJIDKO MO3BOJIACT 
ONpeCIATb KOHITCHTpallHio B BO- 
ae WHHKa, KaqMMa, Mev, CBMHLIa 
U XpOMa, HO HM paOoTacT Kak B HH3- 
KUX (CJICMOBbIX, C(POHOBBIX), Tak 
UW B BbICOKMX KOHLUCHTpalMOHHbIX 
AWana30Hax. OTO MO3BOJIACT KOHT- 
POJIMpOBaThb COMEP2KaAHHE METAJIOB 
U B TCXHOJIOTHYECKUX PacTBOpaX, 
VW BCTOUHOH, HW B MATbEBOM BOT. 

TatbsHa YepHun 


COBBITUS B AMPEAE: 


21.04 2005 r. 


7-(U BCEPOCCUNCKUN KOHTPeCcc «MAAAMATUBHAA MEAULMHA VU peaouaAuTauya 


B 3APABOOXPaHeHus, MockBa 


05-06.04 2005 r. 


Me KAYHAPOAHbIN POPyM “OGPa3oBAHVe AAS YCTOMNUBOLO PASBUTUA: HA NyTu 
K OOLIECTBY 3HAHNV 5», r. MuHcK, Pecny6auka Beaapycb 


05-07.04 2005 r. 


BCEPOCCUNCKAA HAYYHO-MeETOAVYECKASA KOHPEPEHLING «MOBbILUGCHU KAYECT- 
BO HENPePbIBHOTO NOOPECCUOHAAbHOLO OOPa3o0BaHnus», r. KpacHOApCK 


14-15.04 2005 r. 


IX M&@>KAYHAPOAHOS HAYYHO-MeTOANYeECKAA KOHPEPEHUWA «“YHUBEPCUTETCKOe 


o6pa3o0BaHnve», r. Nen3a 
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COBbITHA, MAXTbI, KOMMENTAPHH 


METEOPONOTHA 


ANKMUKA wa one rnocanbHore NOTENNEHNS 


B despane 2005 r. c Teppuropun 
Poccuu, C MaJICHbKOrO OCTPOBKa ap- 
xunewlara CepepHad 3eMJIA, CTapTOBa- 
JIM [Be MEK yHapOHbIle SKCIe AMUN. 
O6e naHUpyloT FOCTHYb CeBepHoro 
mo10Ca B allpesie, a 3aTeEM 2%KCHCKUM 
SKMMaxK OTUPaBUTcas K KaHasle. 3ayaua 
uccyiegoBatTenei — u3syyYeHHe MO0c- 
NeyqCTBUK HU3MCHCHHA KIMMATAa JIA 
YHHKaJIbHOM aPKTHYECKOHM TIpPMpospyl, 
cooomjaeT calit www.informnauka.ru. 

C MOMOLIbIO CCM MaJIbHbIX METEO- 
pomormyeckux 6yeB OyfAyT CoOpaHbl 
CBCJCHHA O JABUKCHHUUY apKTHUUCCKHX 
JIbqOB, TEMIIepaType MW AaBIeHHu, 
KOTOpble NOCTYNAT B 6a3y Mex AyHa- 
POAZHOM apKTHMYeCKOH MporpaMMbI 
(ABR), KoTOpad O6ecHeUMBaeT MeTE- 
opomoruyueckHue HW OKeaHorpaduyec- 
KHe AaHHble AA MPOrHo3sa MNOroybl 
MW McciesOBaHMH. ByfyT BeECTHCb Ha- 


6NIOJ€HHA 3a NOFOLZON UW TONMMHOM 


CHEXHOTO MOKPOBa, YTO MOMOXET 
IIpOBeEpUTb JaHHbIe HaGMIONCHUM CO 
Clty THMKOB EBponeckoro KOCMHYeC- 


KOFO areHTCTBa, COrIaCHO KOTOPbIM 
TOMMHHA APKTHYCCKOTO JIbjja YMCHb- 
IWaeTCA. 

PyKOBOJUHTeIb HepBow sKcieqH- 
uuu M. KopHemucceH HayeeTcs, YTO 
MCCJIEOBAHHA B paHee HEAOCTYNHOM 
UJI YUCHBIX YACTH ADKTHKH NO3BOJIAT 
YTOUHUTb MOJCIIb KIIMMATHYCCKHX 113- 
MCHEHHH B STOM PerHOHe. 

YKCHCKOMY SKHTaKY — OFIbITHBIM 
MOJAPHBIM HCCIETOBATeCIbHUL AM, 
paHee MO6bIBaBLIMM Ha FO2RKHOM T0- 
juoce, JI. ApHeceH u 9. BanKpodt, 
MIpeACTOMT MpOHTH Ha JIbUKaX HW 6ye- 
pe OKOJIO 2 TBIC. KM 10 JIbyLy CeBepHoro 
JIeqOBUTOrO OKeaHa K CeBepHomy M0- 
JHOCY HW K WIOHIO IPHHTH KrpaHuyaM 
KanHafbl. OKCNeEQMUMA IpOAIUTCA 
100 qHeM B yCIOBHAX NONAPHOM HOU 
IIpu Temmepatype 40 —46°C. 

Muxaua MoAyaHos 


BHONOTHA 


KOWKU u oxonnag auxoPAgKA 


OxonHas JIMxXOpa{Ka — 6ON1€3Hb, BO3- 


OyAMTeIeM KOTOPOM ABIAeCTCA 6aKTe- 
pua OapToHeia,— XOpOWwlo Uu3y4eHa. 
Maccosoe 3a60J1eBaHHle ObLIO OTMCUCHO 


emje BO Bpema IlepBo MMpoBOH BOMHBI, 
KOra COJLAATbI AKI B OKOMAX B AHTH- 
CaHMTapHblx ycnoBuax. Tlocae OKOH- 
yaHHA BOMHbI 3A00JIEBACEMOCTb Pe3KO 
CHH3HJ1aCb, U O JIMXOpajIKe HHKTO He 
BCHOMHHaJI MOUTH CTO JIeT. OHaKO HE 
TaK JaBHO BpayH CTOJIKHYIMCb C ene 
OJJHUM 3a60JICBaHHeM, Ka3aJIOCb Obl, HH- 
KaK He CBA3AHHbIM C OKONHOH JIMXOpay- 
KOH — 6OJ1IE3HbIO <KOMAYbeH LapalMHbp. 
Yenoseka Olapatiasia KOWKA, HO CIE], OT 
KOrTeH He 3a2%KMBaCT, a HAYMHACT THO- 
UTbCA, pyKa paciiyxaet, uMcdarTuuec- 
KHe y3JIbl BOCHAaJIAIOTCA WH HaYMHAecTCA 
Mxopayka. EcJIM WpaBHJIbHO JICUHTb, TO 
6o071e3Hb He CMepTeJIbHas, HO Kpalie He- 
lIpHATHAaA. BpispiBacT ee Ta Ke OaKTepHA, 
UTO H OKONMHY10 JINXOpadKy. 


OceHbio Npomsoro rosa UCcIeEqO- 
BaTesIM 43 MOCKOBCKOH Me€JMUMHC- 
KOM aKkafi¢MHM UM. Ce4ueHoORBa B paM- 
Kax npoekta MHTL pemunn u3yquTp 
PaclpoOcTpaHeCHHOCTh OapTOHEIIJIbI 
B MockoscKkom pernoue. Bpisia op- 
raHH30BaHa SKCHeCAMUMA B OLMH 3 
TMIOMMOCKOBHBIX 3allOBCHHKOB, Tye 
Kaxk]ad TpeCTbA NOMMaAHHAA MbILIb 
OKa3alaCb HOCHTCICM OapTOHEJUIBI. 
3aTeM ObLIM MPOBePeHb! KOLMIKH, CO- 
6akH MU UX BMAEebIIbI. OKa3zasocn, 
uTO OaKTepHA, O KOTOPOH HuYErO 
He ObIJIO C/IbIMIHO UVTb MCHbIIE Beka, 
2KUBCT HU IIPOUBeTaecT axKe B 3allOBel- 
HuKe, A YTO NPOHCXONT B OOJILIINX 
ropoylax? 

EAV30BeTO BOraANct 
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O.B. CTPEABLLOBA (aH3y) 


yHHOBANHOHHAN SHEPZEMUKA 


SHEPTETHKA 


B nocaegqHue roybl PAO «EXC Poccuu» 
MPOBOANT TEXHOJIOIMYeECKOE OOHOBIIC- 
Hue MapKa ICKTPOCTaHUHM Ha OCHO- 
Be CaMbIX COBPCMCHHDIX JOCTH2KCHUI 
HayKu. 24 cdbespana 200516. B r. Kom- 
COMOJIbCKe (MBaHOBCKaA OGL.) COCTO- 
alaCb TOP2%KCCTBCHHadA LepeMOHUA 
Hayalla CTPOHTCIbCTBA TCIWJIOSJICKT- 
pocraHnyMu «<MBanoscKnHe TITY» — nep- 
BOLO KpyHHOPo BbICOKOSKOHOMUYHOrO 
a3HeproobsioKa C Mapora30BbIM LIMKJIOM, 
TIOJIHOCTBIO KOMIVICKTYIOMCLOCA OTE- 
ueCTBCHHBIM O6OpyJOBaHHeM. 
Ilapora3soBble yCTaHOBKH IIMpo- 
KO PaCIIPOCTpaHeHbI BO BC€M Mupe. 
TexXHONOrHMA OCHOBaHa Ha UCTIOIIb- 
30BaHHHM JIA MPOW3BOCTBA 3JICKT- 
POSHEPruu HE TOKO pasorpeToro 
llapa, HO 4 NpOJYKTOB CropaHia TOH- 
JIMBa (ra3a, Ma3yTa WIM COApKH). TITY 
KOMUAaKTHBI, YAOBJICTBOPAIOT CaMbIM 
BbICOKHM SKOJIOrHYCCKUM TpeOOBaHH- 
AM (YPOBCHb BbIOPOCOB OKCH Ja a30Ta 


CHWKaeTCA B [Ba pasa, 10 50 Mr/MM?), 
BbICOKOSeKTHBHEI. 

B Poccuu cerogHaA Ha lapo- 
pao6oTaroT Be 
QIEKTpOCcTaHuMH — Cepepo-3anafqHaa 
TOL, u Counycxan TOC, ocHalieH- 
HbIe€ CHJIOBbBIMU yCTAHOBKaMU (upMbr 


ra30BOM WHk7e 


Siemens. OCHOBY I1pOH3BOACTBEHHO- 
ro KOMIII€KCa CTaHUHH B IT. KOMCO- 
MOJIbCKE COCTaBHT OTCYeCCTBeCHHaA 
paspaoorka IITY-325. Ilo cpapHeHuio 
C 3apyO@KHbIMH aHasloraMu, Poc- 
CHMCcKaad TypOuHa OOsagaeT Somee 
BbICOKMM KIIJ, BecuT Bcero 60 TOHH, 
a ee y\eJIbHasdl CTOMMOCTD COCTAaBIIACT 
Bcero $150/KBtT. 3apy6exHbIe TypOu- 
HbI Wpu Bece B 190 TOHH OO6xoOgATCA 
B $205/KBT H BBIIEe. 

Ilo oueHKe cnelyHwamucroB PAO 
«EOC Poccun», MOTPEOHOCThb B Mapo- 
ra3OBbIX yCTAaHOBKaX OLCHMBaecTCA 
B 103 KOMIIeKTa WyIa 20 pOoCcCcHucKux 
TOU. Mepesog Bcex ra30BblX 3JIeKT- 


[Ta3s0TyP6UHHas YCTAHOBKAa 
[TS-110 


pocranyuul PAO «ESC Poccun» Ha Ta- 
porasoBbiit IWMKJI WO3BOJIMNT C2KCTOTHO 
3KOHOMHT» Soiee 40 MJIpA. M° TOIMIH- 

Ba, 4M 1,3 Mpg. pyOler. 
CTpouTesbcTBO TepBoro MWapora- 
30B0r0 6y1I0Ka MBaHoBcKHx TITY c yc- 
TaHOBJICHHOM MOWHOCTbIO 325 MBr 
6y4eT 3aBepLIcHO B 2007 ©. B nepcreK- 
THBe WMaHUpyeTCA MOCTPOUTh eye 
OMMH aHasIOrH4HbIM IHeEproGsOK 
CTaHUMuM HW JOBeCTH ee CyYMMapHyIO 

MOILHOCTp JO 701,7 MBr. 
Oner Yan 


TPANCTEAMBIE ADIL 


TEHHAS HH KEHEPHA 


BK 


Yuenpie 43 THI «<BexTop» scTapuiu 
B r€CHOM KHIWeC4YHOHM MWasIOUKH FeH, KO- 
WMpyioululi OFMH 43 6eNKOB Bupyca 
BHY-1 u renatuta B. Ecumw BHeApUTb 
Takue 6aKTepHU B KHMICUHHK TeIIO- 
KPOBHOYO, TO IOABJIACTCA HMMYHHDII4 
OTBCT, KOTOPbIM NO3BOIMT BCTPCTHTb 
HacTOAMero Bpara BO BCeOpyxKUH. 
TaKuM O6pa30M, UTOObI MOBbICHTb 
MUMMYHUTECT, HEOOXOJUMO TIOMCCTHTb 
TpaHCreHHylo MUKpoduopy Ha CJIn- 
3UCTbIC 2KUBOTHOYLO WJM YeJIOBEKA. 
UccreqopaTeiu BCTaBHJIM TeH BH- 
pycHoro 6e/1Ka B Wla3MHAy (BHeEXpo- 
MOCOMHBIM HOCHTeJIb HHCPOpMaLlyn, 
cocTosmui 43 JHK) 4 Takum o6pa- 


30M reHeTHYECKH MOZMUIMpoBaH 
KHMICUHYIO MaylOUKy, HECKOJIbKO BH- 
HOB Oa U canmbMoHes. BHyTpu 
KHIMeCYHOH MalouKu reH paooTan — 
o6ecneunMBasJl CHHTeC3 BAPyCHOrO 6el1- 
Ka-aHTHreHa. 

Tlocemu“B MUKPOG6OB B KHINeCYHHK 
MBIIIaM HM B HCKYCCTBEHHYIO Cpeyly Ha 
uamku IleTpu, yueHble UCcIeqOBaIU 
YCTOMUYMBOCTbh CHHTe3a BHUPyCHOToO 
6eKa Ip CMeHe NOKONeEHHM 6akTe- 
pu. Oka3asIOCcb, YTO OMHOKPaTHO BBC- 
WCHHOM BaKI[MHbI JOCTATOUHO, UTOGHI 
OpraHH3M MO3HaKOMMJICA C GeEMKOM— 
aHTHTeHOM. BuouoraM yfaslocb Tak 
MOfOOpatTb <CyKeOHbIC> yuaCTKH 


JJIHK — BeKTOpbl 4 MpOMOTOPHI, O6eCc- 
meunBaloulue paoOotTy reHa — 4TOObI 
CHHT€3 AHTHTCHOB HE 3aBH CEI OT MOC- 
TOAHHO MCHAIOMCHCA OKpy2Kaloulen 
cpebl, a HMMyHHaA CHCTCMa MOTIa 
Ppacno3HaTb Yy2KepOAHbIe BEMECTBA, 
Haye BaKIMHa Secnoe3Ha. 

Mex 34MCHUTb B BAKIJMHaX HaCTOA- 
1WUX BO36yAUTeeH UX AMUTAaTOpaMu 
He HOBa. OTO H AeMleBIe, HU 6e30NMac- 
Hee, TaK KaK €CTb BEPOATHOCTh, UTO 
ocua6JICHHbIe MAKPOOBI, KOTOPBLX HC- 
TIOJIB3y10T AJA WDUBUBOK, BApyr NOUyB- 
CTBYIOT Ce€6A XOPOMIO B Tee WaWWeHTa 
HM BBISOBYT 3a00J1CBaHHe. 

TaTbsvHa UepHun 
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DYKEUD gna aurusnorHK 


CoTpygHuku MocKosckonw MesMWMH- 
CKOM akageMuu uM. M.M. CeueHosa 
u Mocxkosckxoro HHUVW mMegquuHHcKon 
SKOJIO'NH Halli CHOCO6 a@dexTuB- 
HOH JOCTABKH NPOTMBOONYXOJICBOrO 
aHTHONOTHKa JOKCOPyOHIHHa B pa- 
KOBbIC KJICTKH, NPUWIHB JICKaPCTBO 
K KOPpOTKOMy llenTHAy — dparmMenty 
smu AepMaIbHoro cbakTopa pocta. 
AHTpalHKJIMHOBbIM AHTHOUOTHK JIOK- 
COpyOUIHH MCHOMb3YIOT AIA WeUeHHA 
Paka MOJIOUHOHM 2%KEJIE3bI, IETKOrO, MOUe- 
BOrO Hy3bIpA MW HCKOTOPHIX APyrUx 3J10- 
KaueCCTBCHHBIX ONyxoslel. OHaKO T1pe- 
apaT OYCHb TOKCHYCH JIA 3{OPOBbIX 
KJICTOK, a MHOrMe OlyxXoOIM WpHoopeu 
K He€MYy YCTOMYMBOCTb. XUMHMOTepanna 
C HCHOMb30BaHHEM AHTHOMOTHKOB 
6onee acbdekTuBHa, Kora JeKapCTBO 
MOCTAaBJIAIOT K MCCTY JJCHCTBHA C TOMO- 


IN{bIO NOJIMMEPHbIX HOCHTEJICH WI BCK- 
TOPHBIX MOJI€KyJI, pacMO3Halollux pe- 
LCIMTOPbl paKOBBLX KJICTOK. MOCKOBCKHe 
MCJMKM B Ka¥eCTBe BEKTOPHOH MoJIe- 
KYJIbI HCHOJIb3OBaJIM STIMJCPMaJIbHbIIt 
dakTop pocta, 6e10K, peryrupylomult 
pa3sBHTHe 9SMMACPMaJIbHBIX KJICTOK. 
Oxka3aJIOCb, UTO JIy Ue HCHOJIb3OBaTb HE 
BeCb O€JIOK, a ErO KOPOTKHH (pparMeHT, 
KOTOPbIi 6ov1ee CTAGHJICH U JIy Ue CBA- 
3bIBACTCA C MMIUICHbIO Ha MOBEPXHOCTH 
PaKOBOM KJICTKH. 

Uccneqopatesiuw CHHTe3HpoBasin 
dparmenuT 6enkKa, COCTOAMIMM BCero 
43 12 AMMHOKHCIIOT, 4 ero MOAMCpH- 
WUMpOBaHHylo (PopMy, OTIM4ABLIIYIOCA 
OT MCxXOZHOrO CbparMeHtTa BCErO OL- 
HOM AMMHOKHCJIOTON. Y4eHbIe alipo- 
O6UpoOBasI KOH'bIOr aT! STHX NCMTHAOB 
C HOKCOpyOHUMHOM Ha 4YeJIOBCUCCKUX 


KI€TKAX KaPIMHOMBI MOJIOUHOH 2Ke- 
Nle3bl UW WieMKU MaTKH, Cpe KOTOPbIx 
ObIIM IMHUU Kak YYBCTBHTEJIbHBIE, TAK 
WM YCTOHUYMBbIe K AHTPallUKJIMHOBbIM 
aHTHOMOTHKaM. Kou'bioratbl JCMCTBO- 
BaJIM Ha KJICTKU ONYXOJIU B 2-3 pasa 
aKTMBHEE, YEM YHCTHIM AHTHOHOTHK. 
Oco6eHHO 3s*CPeKTHBHBIM OKa3aJIOCb 
coeyquHeHue JOKCOpy6uWMHa C MO- 
AUMPUUNPOBaHHbIM (pparMeHToM. 
Ero MOXKHO BBOJHTb B KOHLCHTpaluu 
B 3,3 pa3a MCHbIICH, EM CBOOOHDIM 
MOKCOpyOHIHH, a JIEMCTBOBaTb OH 
6yfeT TONbKO Ha KJICTKH ONyxXouH, 
MOCKOJIbKY TOJbKO B HHUX HW ToMajerT. 
Tlomy4eHHble COesMHEHHA CHOCOOHEI 
Wake YacTHYHO WpeosouetTh IpHo6- 
peTeHHylO KI€TKAaMU yCTOMYUBOCTb 
K aAHTHOMOTHKY. 

TatbsiHa YepHun 


posepauacmen K 


Oceupio 2005 1, 
Bavikonyp cTaptTyeT annapat EBpo- 


Cc KOCMO/APOMa 


meHwCKOrO KOCMHMYECKOrO areHTCTBa 
(EKA) Venus Express. Haxogacb Ha Op- 
6ute BeHnepbl, OH OyseT UCCIeOBaTb 
aTMOCWepy HU MOBeEPXHOCTh MiaHeTHI, 
a TaKxKe KOCMHYECKYIO Ia3My BOKpyr 
Halle OmMxKalMel COCeAKH. 

TnaBHbim nogpagqyuKom EKA crTa- 
Ia a9poKocmuyecKkan (bupMa Astrium 
B Tysy3e (Mpanuna). a W1aHeTHOro 
@Myppe-cneKkTpometpa PFS poccun- 
cKHe yyeHbie 43 MuctutyTa KOCMH- 
yecKHxX uccleqoBaHui PAH pa3pa6o- 
TaJIM JCTEKTOPHI, a JIA arTMOocdepHoro 
cuekTtpometpa SPICAV, pa6oraromlero 
B YIbTpapHoNeTOBOM UH UHdpaKpac- 
HOM JiMalla30Hax, — aKYCTOONTHYeCKHH 
(buspTp. CerofHsA annapaT WpOoxosHT 
MCHbITaHHA B KOMMaHuu INTESPACE. 


ECM NpOBepKH 3aBepMaTCA YCIIeLHO, 
Venus Express OTMpaBHTca Ha Balikonyp, 
OTKY/la OCCHbIO CFO JOJLKHAa Oy CT BbIBe- 
CTH B KOCMOC pOccHIicKaa pakeTa-HOCH- 
Telb «<Co103-OI> c pa3rOHHbIM 6JIOKOM 
«DperatT». 3alycK OCYIECTBUT poccuh- 
CKO-(ppaHlly3cKaad KOMMaHHa «Crapcem». 
IIpegnonaraemoe BpemMa puopiTrua 
K BeHepe — Hayaso anpena 2006r. 
MuccuaVenus Express 1pOjIMTcA Mu- 
HuMyM 500 3eMHBIX CyTOK. Ho ecm aria- 
pat 6yyleT pa6oTaTb HOPMAaJIbHO, TO K HUM 
qoOaBatca ee 500 cyTOK NposIeHHOH 
muccun. papa, fa2Ke B STOM CJly¥ae 30H] 
BCerO YETHIPe pasa CMOXKET YBUACTb MOII- 
HbIM O6OpoT BeHepbsl, Tak Kak 3a STO BPeMA 
Ha IWIaHeTe YCHeeT IIPOHTH TOJIbKO YeTBC- 
PO 3Be3JHBIX CYTOK. YlayieHHe alitapata OT 
TVIAHETHIB IICPHUCHTpe OPOUTbI COCTAaBHT 
250-350 kM, B allOLleHT pe — 66 TBIC. KM. 


Yuenple HafeioTca, uro Venus Express 
HOMOXKET HaliTH OTBETbI Ha BOTPOCbI, 
KOTOPBIX 3a BC MIpeybIyuWe MUCCHM K 
YrpeHHel 3Be3[e HaKOMMJIOCb HeMasIoO. 
Hampumep, nouemy armocqdepa BeHeppt 
MOCTOAHHO BpalljacTCA BOKpyr IWIaHeTbI 
CO CKOpOCcTbIO, JOcTuraromen 120-140 M/c 
y BepxHel rpaHuLb! O6s1aKoB? Tlouemy Be- 
HePHaHCKOH MOBeEPXHOCTH Bcero 500 MIJIH. 
Jel, TOra Kak y Apyrux WiaHeT 3eMHOL 
I'pyHMbI reOuOrHyYeCKHM BO3PaCT COCTAaB- 
JIACT HECKOJIBKO MVJUIMapJOB? 

Pocculickue yueHbie NpHHuMaloT 
yuacTHe B SKCHeCPHMeHTax 10 UCCIegO- 
BaHHIO COCTaBa HW CTPyKTYpbl BCHepH- 
aHCKOH aTMOcdepbhl, a TakKxKe B MCCJIe- 
WOBaHHAX, MPOBOJMMbIX C TOMOLIbIO 
BeHepHaHCKOM MOHHTOPHMHTOBOH Ka- 
mepp! VMC. 

Onbra 3akKyTHAA 
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ocrynwad CBASb 


B Poccuu paciiMpxeTcaA MCMOIb30- 
BaHHe OCCHPOBOAHbHIX CILyTHHUKOBbIX 
cucTeM foctyna Kk MuTepuHety 4 Wud- 
POBOMY TeJIEBHACHHIO. 

Peub HAeCT O WIHMpOKONOJOCHOM 
6ecnpOBOAHOH nepeyaye WaHHbIx 
BCTaHysaptax DVB (Wudposoe Bue- 
OBeljaHHe) Yepe3 CIYTHAKH CBA3H. 
C MOMOMIbIO HE6O/IbINMX IIPHeEMHO-e- 
peqalolulux CTAaHW HH, MOAKIIOUAeMbIX 
K KOMIIbIOTEpy, HECKOJIbKO TOJIb30Ba- 
TEJIEH OHOBPCMEHHO MOryT CMOTPeTb 
KayueCTBCHHOe€ MHOTOMporpaMMHOoe 
TENeCBAJCHHE MOJIb3OBaTbCA YCIyraMU 
WMuHTepHeta, NouyuatTb 00 3aKa3y NOL- 
60pKu cChelyvalbHOH HHPopMaLlyy, 
CBOAKH HOBOCTEH, MaKeTbI IporpaM- 
MHBIX CPeJICTB, YYACTBOBATb B BUJCO- 
KOHepeHuUMH, GecesoBaTb MO Tese- 
(ony, COXpaHATb UM BOCIIPOH3BOUMTb 
noslywaeMy!O HHDOpMaw, BKINOUaAA 
TemenepeqayH UH T.. 

TakHe BO3MOXKHOCTH JOJUKHbI ObITb 
IIpeOCTaBJIEHbI 10 3aKa3y ATCHTCTBAa 
110 O6pa30BaHHlo (PeyepasibHan We- 
yieBad IporpaMMa <Pa3BHTHe e€{HHOUM 
oOpa30BaTesJIbHO-HHPOpMalHOHHOM 
CpefbI>) BCEM POCCHMCKMM UWIKONIaM, 
IIPH4eM B MepBylO OYEPEb B CEIIb- 
CKOH MeCTHOCTH. Pa6oTbI 10 peasin- 
3allMM STOFO IIPOeKTa BbITIOJIHAIOTCA 
OAO «KoHuepH «PaqMoTexHuyeckue 
WM WHDPOPMAaAWHOHHbIe CHCTEMBI>, 
OAO «HIIO Kpocua», OAO «OTHE», 
THY «<By3TreneKomueHtTp». Jlocryn 
K MYJIbBTHMeMa yCJlyraM C BbICOKOM 
CKOpOcTbIO HepesayH WaHHblx (JO 
45 MOuT B CeKyHALY) MO2*KHO OyyeT 10- 
JIYYATb BHE 3A4BHCHMOCTH OT ypOBHA 
pa3sBHTHa UH*pacTpyKTypbl CBaA3u 
KOHKP€THOPO perHoua, 6€3 HCIOJIb30- 
BaHHMA OINTOBOJIOKOHHBIX WIM MpOBOJ- 
HBIX JIMHHM CBA3H. DTO OCOOCHHO BaxK- 
HO (JIA TPpyAHOAOCTYNHBIX PaMOHOB. 

HeoOxoguMoe, UMerlomeecd Ha 
PbIHKe, HMMNOPTHOe O6OpyszOBaHue 
umporpaMMHoe O6ecneyeHHe He 
MOJIHOCTbIO COOTBETCTBYCT YCJIOBHAM 


ero NpHMeHeHHA 
B PoccHu. OHO CTO- 
MT WOporo U pea- 
JIM3YCT OTCJIbHBIC 
TEXHHUYECKHE, 
CBA3HbIe (PYHKULH. 
Tlomb30BaTeCNAM 
*e Hy2KHa KOMI- 
JIeKCHaA ycslyra. 
IlosToMy Masoe 
Hay4HO-TeXHuyeCcKoe NpegqupHATHe 
<MuH@opMauvMOHHbIe TeCXHOJIOTHU 
MW CHCTeEMbI> (««MHTeEX CHCTeEMbI>) IPH 
yuacTuu PoHsa COMeCHCTBHA pa3sBH- 
THIO IIpe€UPHATHU B Hayd4HO-Tex- 
HHYeECKOH cdepe Hw OAO «KoOHepH 
«PTH CucTreMbP NpucTynusio K pa3- 
paOoTKe KOHCTPyKTOPpCKOH JOKy- 
MCHTalHi W WOATOTOBKe CepHHHoro 
MPOH3BOACTBA KOMIIJICKTOB OTCYECCT- 
BEHHOrO OOOpyAOBaHHA CIYTHHKO- 
BbIX AOOHCHTCKHX CTAHUMM C pac- 
WHUpeCHHbIMU yYHKIUMOHAIbHbIMH 
BO3MO2KHOCTAMH. 

CraHuii CHYTHUKOBOL CBA3H OyAyT 
UBYX BUAOB. YIPOWeHHbIM BapHaHT — 
3TO TIPHeMHBIe CIyTHHUKOBbIe CTaH- 
uuu cTaHyapta DVB-S. IIpunHumatTp 
MHMopMalio CO CIYTHHKa OHH MO- 
ryT Ha OYCHb OOMbINOM CKOPOCTH: OT 
2 n0 45 M6ut/c, a BOT NepefaBaTb ee 
(HalipuMep, 3armpoc B MuTepHer) ps- 
MO Ha CIYTHHK OHH HE MOTYT. Jd 9TO- 
ro HyXKe€H OOpaTHbIl Ha3eCMHbIM KaHali 
cBa3Hv. UmMnopTHoe O6o0pyszoBaHHe 
npesMouaraet, KaK IpaBHJiO, ACIOJIb- 
30BaHHE TeEJIEPOHHOH CBA3H. Y Hac 2KeE 
B C€JIbCKOM MECTHOCTH Yale BCero 
Taka CBA3b WIM OYeHb Ae*PUuuUtTHa, 
JIM BOBCE OTCYTCTBYET. Jd pemieHuAa 
STOM MpoOseMbl pa3spabaTbiBaeMbIe 
CTaHWUMu O6yAyT KOMIIMICKTOBATbLCA 
CHeWHaJIbHbIMH CpeCTBaMH Ha3eM- 
HOrO payMoyoctyna. 

Bropor BapHaHtT — IpwemMo-nepesia- 
roulve CTaHuUuu CTaHyapta DVB-RCS. 
OHU OOe€CHEYMBAIOT IIPHEMHBEIE H Ie- 
pemarolmjve KaHaJIbl HEMOCPeACTBeEH- 


HO Wepes CIYTHUHK CBA3H. IIpHHumMatTb 


MH(POpMallM10 MOXKHO Ha CKOPOCTH JO 
45 Mout/c, a nepeyaBaTb Yepes3 TOT *KE 
CNYTHUK Ha CKOPOCcTH Jo 2—8 M6ut/c. 
Takue CTaHWMu CMOryT ClpaBHTbcsa 
Cc HHMopMauyvHOHHOH Harpy3KoH He 
TOIbKO OT UIKOJIbI, HO OJHOBPeCMEeH- 
HO H OT C€JIbCKMX AMMHUMCTpalnn, 
MOUTHI, a TaKxKe OGECHEYHTh NOTpPeb- 
HOCTH aJIbTePHATHBHBIX ONe€paTOPOB 
cBa3M. Ho Wa STOO OHH JOJUKHEIL 
ObITb CKOMINICKCHPOBaHbl CBASHDBI- 
MH CpeACTBAMH JIA paciipeyeieHua 
4 COopa MHGOpMal MHOIHX TOJIb- 
30BaTeei. HEOOXOUMO TakxKe COOT- 
BeTCTBYIOMNee MPOrpaMMHOE OGeEcrie- 
ueHHe, Pa3spaObaTbIBaeMble CTaHIWHMi 
6yayT COepxKaTb NOMI KOMILICKC 
HCOOXOAUMBIX JONOJIHHTCJIBHbIX 
CpeyCTB. 

B revenue 9TOrO rosa IpesAMpHATHeE 
«<MHTeX CHCTeEMbI> IIaHUpyeT pa3pa- 
60TaATb KOHCTPyKTOPCKO-TeCXHH4YeC- 
KyIO JOKYMe€HTalli0 Ha 06a BapHaHtTa 
CNYTHHKOBDIX CTAHUHH, a TAKKE NOL- 
rOTOBMTb TEXHOJOLH10 UX MpOH3BO]- 
cTBa. B ciefqyIoujeM TOY MOJKHbI 
6ObITb IIPOM3BeeCHbI UW MOCTAaBJICHbI 
TIPOMBIMVJICHHbIC WapTHH aOOHeHT- 
CKUX CITYTHHKOBBIX TEPMHHAJIOB. 

Tuna Kataesa 


Kypuan «<Bmupe nayKu» 61a20- 
OapUumM 3a NOMOU4b 6 NOdOZOMO6KE 
pas0ena www.informnauka.ru 
uwwwnanonews.netru. 
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HPOOWNb 


KPuUCcTUHA Coapec 


wd B UMEHU MBOEM? 


AMeEPUKOHCKUN 
Ouoaor KeBUH 

Ae Kysupoc 
CUUTOET, YTO >KUBbIM 


B Ilapwxxe mMopocut fox. JA WIOA 
HeOObIYHO XOJIOMHO. Ho n10xaad MOTO- 
qa He NoMellasia Kepuny fe Kysuipocy 


O le) TAHU3Z3MaM (Kevin de Queiroz) 4 ero xeHe Mow 

Moppuc (Molly Morris) yrorHo pacnio- 

CACAYET AQ BOTb  noxurscas Kacpe, Pyle MO2KHO CKOJIbKO 

yrOAHO O6cy2*KaTb CBOH Jlesa C [py3b- 

HOSBOHMS1, amu. Jle Kyatipoc nogHas cBor 6oKar 

OTOQODKOA HOLUUC 3a Kapaa JIunues, mpepcKoro 6orann- 
Ka XVIII B. 

COBDECMEHHbIC B revenue 20 net Kesuy fOKa3bl- 


BaJI, UTO JIMHHECBCKaAn KlaccHuqpuka- 


NOeCACTABAEHUA OO 
UX NOOUCXOKACHUY 
V1 YOOBHe 
OPraHu3auun,. 


IMA KUBEIX OPlAaHH3MOB XOpolia JIA 
CTaTHYHOTO Mpa, COTBOPeHHOro 
BoroM, HO COBe€pmeHHO He TOAUMTCA 
AA TAHAMUYHO pa3BHBalouleroca 


mMupa. 


KEBHH JIE KYaHPOE PABOTAET B OBNACTH 
BHONOTMYECKON CHETEMATHKH 


m LOHbIe FOAbI NOOBEA B AOC-AHA)KEACCE, [AC CTDACT- 
HO NOAIOGUA NPUPOAy. 

mw Kysupoc roBoput: «ECAV UAC XOPOLUG, OHA BCTPe- 
TUT NOHUMAHHe. BO3MO>KHO, BOeMs| KOAeKCAa duaAore- 
HETUYECKON HOMEHKAATYPbI CLUE HE NPULWAO, HO Oy- 
AYLuee — 30, HUM». 
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60 6uonoros u3 11 crpaH Mupa 
mipuexasiv B Ilapwx, YToObl OO6CyAUTb 
Kogexc cbunoreHeTHYeCKOM HOMEH- 
KlaTyPbl, OCHOBaHHbIM HE CTOJIb- 
KO Ha MOp@omorMv4ecKOM CXOJCTBE 
OObEKTOB, CKOJIbKO Ha OOUJHOCTH HX 
mponcxoxyeHusa. BMecTo Toro 4TO- 
Obl BLICTPpavBaTb HepapxXuu TakKux 
rpynn, Kak WapcTBa, THMbI, KaccHl, 
OTPAbI, CCMEHCTBa H T.Jl., IPHBep2KeH- 
Ibl KOMeKCa MpesNOMaraloT BHIACIATb 
rpyuubl, Besyuyue Hayao OT OOero 
mpeyKa (MOHOdusIeTHYeCKHe). OH 
yBepxAIOT, UTO IIpeANaraeMax UMU He- 
PpapXHA TaK Ha3bIBaeMBIX Kaj, Oouee 
aJleKBaTHO OTpaxKaeT XapaKTep BeT- 
BIICHHA CPUMOTeEHETHYECKOTO ApeBa. 
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KAY CHERNUSH 


TOMMY MOORMAN 


>3BGMKM.G3 


O91/9@;6;4C 9 


LO6C;| 7 


ON9H; C IL <2C9 


B COOTBETCTBUU C KOACKCOM QuAcreHeTUYeCKON 

HOM@HKAQTYPbI KAAAG NOA HO3BOHNEM «I ITVLbI» 
(Aves) 6bIAC Obl NOMELLEHA BHYTPU GOAee KPyNHON 
KAQAbI «MpecmbIKAIOWUNe Ca» (Reptilia), KoTOpAA 


BKAIOUCET B CEOS OAM3KUX DOACTBEHHUKOB PENTUANN 


VU BCeX UX NOTOMKOB. CospemeHHas KAACCUMUKALINA 


PACCMOTPUBAETNTULLU pentuaun KOK OTACAbHbIC 


KAQCCbI OAHOTO U TOLO Ke POH. 


Hopadx HOMEeHKJlaTypa Wpesycmat- 
PuBaeT TakxKe CO3aHve KeBHHoM je 
KysHpocom 4 ?Kakom ToTpe (Jacques 
Gauthier) CneuyWambHOro A3bIKa, Ha 
KOTOPOM OOBACHAJIMCh Obl YYeHBIe, 
He OlacasCb, YUTO Ha CAaMOM JlesIe OHV 
TrOBOPAT O pasHbIXx Belax. 

COMHeHHA B JIMHHECBCKOM KJIaC- 
cu@ukauwu BepBbie ObIIM BBI- 
cKa3aHbpl B 1983 1. acnupaHTaMu 
KanM@opHuiickoro yHuBepcuTerTa 
B bepxuv. Mosogble OV 3aHvAMasIMCb 
CHCTeMaTH3auven AMIepHI, HW 3Mer. 
Baruagbl We Kyaapoca u TotTpe mpu- 
WWJIM B WpOTHBOpeYne Cc NPHHUvNAaMU 
KIaccHukalHyn, perlaMeHTHpOBaH- 
HbIMH M@KAYHApOAHbIMU KOJeKCa- 
MH 300JIOrTMYeCKON HU OOTAHHYCCKOM 
HOMCHKIJIATYPbI, KOTOPbIe rlacaT, YTO 
KaXKAbIM OpraHH3M IIpWvHayexKUT 
pay TaKCOHOB pa3uIM4HOrO paHra. 
COBOKYINHOCTb BUJOB COCTABIIACT POL, 
NpHu4eM OAH W3 BUAOB ABJIACTCA JIA 
aHHOrToO poja THIOBbIM. TOUHO Tak Ke 
HECKOJIbKO POJOB OOpa3yloT Cemelic- 
TBO, HM OAH W3 HUX CIIY2KUT THIIOBbIM. 
AHaJIOrM4HO OOCTONT JeEJIO UC TAKCO- 
HaMH Ooslee BbICOKOTO paHra, Ha3Ba- 
HUA KOTOPHIX 3ay4HBaIOT HAM3YCTb 
IesIble MOKOJICHUA CTYACHTOB. KaKue 
MMCHHO HU3INMe TAaKCOHbI MpvHasie- 
KAT K JaHHOMY BBICHICMY, Olpe/esA- 


€TCA COOTBETCTBYIONJIUMH AMarHoc- 
THYCCKUMH pv3HakaMu. Harpumep, 
2KUBOTHOC, OTHOCALMICCCA K THILY XOP- 
OBbIX, H€CIPCMeCHHO JOJLKHO OOJIa- 
WaTb CHHHHOM CTpyHoH. TpysqHOcTu 
NIPHMeHeEHHA OOWENPHHATOM CHCTe- 
MBI CBA3AHbI C HAJI“YHEM <IIPOMEXy- 
TOUHDIX» OPraHH3MOB, Haj[eJICHHbIX 
lipH3HaKaMH, XapaKTeCPHbIMH JA He- 
CKOJIDKUX rpyn cpa3y. K Tomy «Ke np 
WBYXKCHHHN NO duNoreHeTHYeCKOMy 
WpeBy OT BbICIIMX TaKCOHOB K HH3- 
IMM HHYTO HE yKa3bIBacT Ha BPeMA 
MCCTO BOSHUKHOBCHHA TeX HJIM HHbIX 
IIpH3HAaKOB, 

Jie Kysuipoc u Torpe coum HeBep- 
HbIM OTHCCCHHA POJCTBCHHBIX (POpM 
WW WX OOMIHMX NOTOMKOB K pa3/IM4HbIM 
TakcOHaM. JIMHHEM 2KWJI MW paootas 3a 
cTouleTHe JO TOTO, Kak Uapiib3 JapBuH 
ony6mukoBal <IIpoHcxoxKeHHe BH- 
OB». CHCT€MaTHKM He MOI HWTHO- 
PHPOBaTb SBOJIIOWMOHHDIM MPOLecc, 
VW JIMHHEBCKY1O CHCTeEMY HM TIPHLWJIOCb 
HONOMHUTh TaKHMUM rpylilaMHu, Kak 
HajirpH6a, CyOKOoroptTa W MHOXKECTBOM 
APyrux rpayayuli, uroObl yuecTb Bce 
HOBBbIe€ (POPMBI. 

B page craTeli, ony6sIMKOBaHHbIX 
B 1987-1994 rr., ne Kyatipoc u Totbe 
3aABMJIM, YTO HACTAaJIO BPEMA <JONONI- 
HUTb JaPBHHUCTCKYIO PeBOJIIOL|UIO» 


HOMCHKJIaTypOu, Oa3sMpylollelica Ha 
SBOJNOUMOHHOM TeopuHv. CerosHa je 
Kyslipoc — KkypaTop 110 3EMHOBOJJHbIM 
MW MpecMbiKalouyuMcsa B HaljvoHuasib- 
HOM My3€e€ e€CTECTBEHHOHM HCTOPHH, 
a ToTbe 3aHUMaeT JOJKHOCTb Ipodec- 
copa lasIeOHTOJIOrHH MO3BOHOUHDIX 
BMembcKoM yHuBepcuTere. 3a rojpl 
pa6oTbl OHH NpHoopesn MHOrO eyH- 
HOMDIMJICHHHMKOB, KOTOppEre B 1998 7. 
co6pamucb B TappapqCcKOM yHHBep- 
cutete. Jle Kysupoc COBMeCTHO C Pu- 
mun0M KayTuHo (Philip Cantino), 
60TaHHKOM 43 YHMBepcuTeta WTaTa 
Orano, HallcaJIM YEpHOBOHM BapHaHT 
Koyekca (usOreHeTHYeCKOH HOMECH- 
KJIaTYPbl HW WOMeCTHJIN ero B MHTep- 
HeTe. Ha cospemlaHuu, MpomeysuiemM 
B 2002 r. B Menpckom yHuBepcurtere, 
Obl IpeAIO2%#KeH YCOBEPLICHCTBOBAaH- 
HbIM BapWaHT. 

KeBHH 3aABUI: «JIA MCHA BCA WpH- 
BJICKATCJIBHOCTb 3aHATHM HayKOH 3a- 
KJHOUaAeTCA B WOMCKaX HOBOrO. Ec 
HaC 3aCTABJIAIOT MBICJIMTb WiabsIOHa- 
MH, HayuHad paoOoTa TepAeT BCAKUHM 
CMbICJ>. ETO IPOTHBHUKH yTBepxKa- 
1OT, UTO HbIHCIUIHAA HOMCHKJIaTypa 
BUOHE WpHrogua. OpraHH3Mbl MOK- 
HO CrpyHNHpoBaTb lO PuorenerTu- 
4eCKHM KJlajjaM, HE MCHAA CYyIeCcT- 
BYIOIMX Ha3BaHHH, YTO NOBJICKIIO > 
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6bI 3a COOOM NOTepIo WEHHOM MHMop- 
Maly, Kacaloujenca UX NPHHaex- 
HOCTH K 607Ie€ KPyNHbIM rpynwiaM. 
«MbI H€ XOTHM MCHATb Ha3BaHHA, MbI 
HaMe€pcCHbIl JINMIb U3MCHUTS 3aJIOKCH- 
HbIM B HUX CMBICJI>, — BO3SPaxKaecT UM 
ae Kyatipoc. Tak, Halipumep, cocTaB 
Klacca MJICKONMTajomux (Mammalia) 
lpeTepnes Cepbe3Hble H3MCHEHHA, 10 
MeHbIIeH Mepe, 10 pa3 B 3aBHCHMOCTH 
OT TOrO, KaKHe IPH3HakH (HasMu4He 
MOJIOUHBIX WKee3 UM ONpPeWesIeH- 
HBIX JIICMCHTOB cKeyleTa) CUCTCMaTH- 
KH BKJHOUAJIN B ONpesesIeHHe KIacca. 
Jle Kysupoc MOACHHAeT, UTO B COOT- 
BeETCTBHU Cc KofeKcom dbusorenetTu- 
yeCKOH HOMCHKJIaTyPbl H€TAKCOHO- 
MuueCcKasd rpynia Mammalia Hanyer 
«CBO€ MECTO Ha (PHMOreHeETHYCCKOM 
WpeBe> 4 6yZeT ONPeACIATHCA BXOLA- 
INMMH B Hee BUAaMH, a HE WepCuHeM 
«<MMarHOCTHYeCKUX» MPH3HaKOB. 
OqgHO “3 ONpezeneHuu, Mpesmara- 
CMBIX JJIAH MJICKONUTAIOMMMX HOBbIM 
Koyekcom, riacuT: «MUHHMaJibHaa 
Kilajja, BKNOUAIONIaA OOMero IpeyKa 


uenoBeuectTsBa + Didelphis marsupialis 
[omoccyM] + Ornithorhynchus anatinus 
[yrKoHOoc]+ Tachyglossus aculeatus 
[exufHa]>. CTODOHHUKH Je Kyaupoca 
TlouaraloT, UTO, BO3MO%KHO, ompe- 
e€NeCHUA, KOTOPbIe WaIOTCA B COOT- 
BCTCTBHH C HOBbIM KOJJCKCOM, IIpoO- 
UIpbIBaIoT B OINMCaHUUN «CJIOBCCHOTO 
MOPTpeTa», 3aTO 3HAYMTEJIbHO BbIMT- 
PbIBaIOT B TOUHOCTH. 

Jletom 2003 r. 70 CTOPOHHUKOB KO- 
AeKCa OpraHH30BasWw CHUMMO3HyM 
MexyyHapogZHoro Ob6mjecTBa (bu- 
JIOTEHETHYECKON HOMCHKJ1aTyDpbI, 
KOTOPHIM Mpomelt BO dpaHyy3scKoM 
HalHOHaJIbHOM My3ee ECTECTBEHHOM 
uctropun. Je Kyasuipoc 6p u36paH 
mpesuyeHtom. B 2006 r. 6yayT ony6- 
JIMKOBAHbI PeC3yibTaTbI CHMITO3HyMa, 
KOTOPBI€ CTAHYT OC(PHUHaJIbHBIM JJOKy- 
MC€HTOM (pHIOreHETHYCCKOM HOMEHK- 
aTypbI, WOAOGHO TOMY, Kak JIMHHECB- 
cxue Systema Naturae (1758 r.) u Species 
Plantarum (1753 ©.) NOCIy2KWJIH OCHO- 
BOHM COBPe€MeCHHOHM 300JIOrM4eCKOM 
VW OOTAHUYECKOH TAKCOHOMHH. 


IIo CNOBaM OTBETCTBCHHOLO CeK- 
petapa MexyayHapogHoro O6mjecTBa 
300N0rMY¥eCKOH HOMCHKJIATYPbI 
Ouspto Monauexa (Andrew Polaszek), 
MOXY CJ MHOMBIMUICHHHKaMH Je Ky- 
aHpoca HW CTOPOHHHKaMH MOXHO 
HalafUTb HIOOTBOpHOe COTPyd- 
HuyeCTBO. bosee TOrO, OH IIPH3HaeT, 
uTo Mex yHapOsHblli KOJeCKC 300J10- 
TrHYeCKOH HOMEHKIATYPbI, CO3aH- 
HbIM 250 eT Ha3aq, HeyfOo6eH WA 
MOb30BaTeENeCH, YTO HeEOOXOAUMO 
PalMOHaNH3UPOBaTb ETO CNORKHbIM 
A3bIK HW paspaOOTaTb HOBBIM JOKy- 
MeHT. Tem He MeHee IlomaleK yOex- 
eH, TO OCHOBA JIAHHEECBCKOH CHCTEe- 
MBI HE JOJDKHa IIpeTepueTb HUKAKHX 
M3MeCHCHHH. 


Pedaxyua 6oipancaem 
ONA200dPHOCMb 2MabHOMY 
pedaxmopy mcypHanda «O6UujaA 
6uonoeun» Tlaenunoey Hzeopro 
AKOBIEBUUY 34 KOHCYOMAayUuto. 


OYEBUNHOE 


HA KAHAAE TBL| NO NOHEAEABHNKAM B 00:30 


HEBEPOSTHOE nporpamMmMa c.n. KanuupbI 


Hoe— = 
OATHOe 


»..O CKONBKO HAM OTKPbITMM 4UyYAHbIX 
FOTOBIT NPOCBeLUCHbA AyX, 

I ONbIT, CbIH OLUMNGOK TPpyAHb Ix, 

MI renun, napagsoKcosB ”APpyr, 
“Wcnyuan, Sor n3s06perartenp... 
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«HOCTYNAeT BOemMa 
BOCTO@OOBOHHOU 
HayKU. [lOCAeAHUe 
TOAbI AQAVCb 
HOYYHOMY 
COOOLLUECTBY 
HEAerKO, TEM HE 
MeHee, YAAAOCb 
COXPQHMUTb MHOMMe 
HOYUYHbIe LUKOAbI V 
Ne pcneKTUBHbIe 
HONPABAeHMA 
UCCACAOBOHUN», 


HAYKA & POCCHH: 


Ha cTpaHuwax Hallero *xypHala 
HeOAHOKpaTHO NOAHHMasCA BOTI- 
poc 0 HBIHeIIHeM COCTOAHHH poc- 
CHHCKOH HayKH H OOpa30BaHHH, Hx 
B3aHMOJeCHCTBHH, MeCTe B COBpe- 
Me€HHOM OOMeCcTBe H JaIbHeHmHx 
nepcnekTHBax. CBoe MHeHHE 10 
WaHHOH mpoGOjeme BbICKa3aI Maype- 
at HoGeneBckoli 1peMHH, BUITe-mpe- 
3HJ,eHT PoccHHCKOHM aKkajjeMHH HayKk, 
UHpektTop-opraun3aTop Hay4Ho- 
oOpa3s0BaTeIbHOTO WeHtpa OTH 
uM. A.®. Modde, pexrop-opranu- 
3aTop AkajleMH4eCKOTO (PH3HKO-Tex- 
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HOJOrH4eCKOTO YHHBeEpCHTerTa aka- 
WemMuk Kopec Npanosuy Anmdepos. 

IIpo6semsl, paccMoTpeHHBEIe B CTa- 
Tbe OOcyxXfannch Ha Mpomenmet 
c 12 00 14 MaptTa B CanxT-Iletep6ypre 
BCTpeye JaypeaToB HoGenescKon 
mpeMHu Hu Ipemun <I106anbHaa 
aHeprHum. 

Pacnag, CopeTcKoro Coto3a cTasi me- 
PCJIOMHbIM MOMCHTOM B HCTOPHH Poc- 
CMMcKol HayKu. AKajleMua HayK CCCP 
6blIa OYCHb MOIWHOM Opranu3aneny, 
OHa aKTUBHO BCJla CCPbe3HbIle HayAHbIe 
McculefOBaHMA, B TOM Yicyie PyHaMeH- 
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H.M. XumMuu 


TaJIbHbIC, KOTOPbIe Obl BOCTpe6OBa- 
HbI B CTpaHe. COBeTCKHM Coro3 cTpe- 
MVJICA ObITb IO BCEM CTATbAM «<BHepeyu 
IWIAHETbI BCeH», A PYKOBOJICTBO CTpaHbl 
MNOHHMaJIO, UTO 6€3 CHJIbBHOM HayKH 
3STOFO JOCTHYb HEBO3MOXHO, TlosToMy 
yueHbie 3AHHMaJIM JOCTOMHOe U yBa- 
2#KaCMOE MECTO B OOMeCTBe, HMeIM 
BO3MOXHOCTb 3HAKOMUTbBCA C Hay4- 
HbIMM pa3spa6OTKaMH HHOCTpaHHblx 
KOJUIEF, HOY Ua BUOJIHE MpHIM4HYIO 
3apliaTy HU 1.4. KOHeYHO, CIO*KHOCTH 
MMEJIMCb, 1 HeEMaJIO, HO OHH OBI HHO- 
ro xapakTepa. Halpumep, 3HauTesIbHO 
TpyaHee ObIO BbICXaTb 3a TpaHuLly Ha 
KOHepeHUMIO WIN B OSHAKOMHTEIIb- 
HYIO NOe3{Ky, WOpasoTaTb B 3apyOexK- 
HOH JIa6opaTopHn. Ho y4eHbiM He IIpH- 
XOJWJIOCb JYMaTb O KycKe xsie6a. 

C mepexofOM PpOCCHHCKOH 3KOHO- 
MUKH Ha HOBBIC PCJIbCbl CTpaHe CTaJIO 
Ka3aTbCA, UTO TEMepb OHa B MCHDIICH 
CTeHeHH HyXKjaeTca B HayKe. B pe- 
3ylbTaTe 3a MOCNesAHHe NATHAAWATh 
C JIMMIHUM JICT MbI yYTpaTHiM MHOTHue 
HayKOC€MKHEe OTPpacJIM MPOMbILMJICH- 
HOCTH UH BaXKHbIe Hay4Hble HalpaBie- 
HHA, LWeJIbIM pA, MHCTHTYTOB MOpaJib- 
HO ycTapeJl, COTHH MepCieKTHBHBIX 
COTPYJHMKOB NOKHHYJIM CTpaHy. 

OHaKO MBI H€ MO2KEM BCYHO CHJICTb 
B CbIPbCBOH JIOBYLIKe, paHO JIM 103- 
WHO Poccua fomKHAa 6yyeT NepeliTu 
K 9KOHOMHKE, HOCTPOCHHOH Ha HayKO- 
€MKUX OTPaCiIAX IIPOMBILMJICHHOCTH. 
Mnoro llyTu y Hac HET. CerogHa, A CUH- 
Talo, CHOBa HaCTyllaeT BPeCMA BOCTpe- 
60BaHHOH HayKu. TlocueqHuMe roybl fa- 
JIMCb HAYYHOMY COOOLIECTBY HEJIErKO, 
TEM HE MCHEE yaJIOCb COXpaHHTb PAH 
B Lj€JIOM HW MHOrHe Hay4Hble WKOJIbI. 

AkajiCeMMa HayK, O€3YCJIOBHO, HY2K- 
WaeTCA B CTPYKTYPHbIX H3MCHCHHAX, 
HO OHH HE MOTYyT OCYLICCTBIIATBCA 110 
yka3Ke cBepxy. Jlio6aa pecrpyKTypu3a- 
WHA JOJUKHa ObITh IPOAMKTOBAHA Ca- 
MOH 2KH3Hb10. PUIOCONA HW PHU 
pecbopMBI JOJLKeH ObITb TAKOB: Hy2KHO 
BC€MM CHJIaMM TIOJJCpKUBATb HU pas- 
BUBaTb Te NOJIC3HbIC HW MePCHeKTUB- 
HbI€ TCHJCHUMH, KOTOPbIeC BbI3BaHbI 
CaMOH 2KU3HbI0. ECM TOBOpUThb Sov1ee 
IIpe€MECTHO, TO ipex ye BCero ciezyeT 
CTMMYJIMpOBaTb MHTerpauvio HaykKi 


UW OO6pa30BaHHA, CO3aHe HaydHo-06- 
Pa30BaTEJIbHbIX KOMIVWIEKCOB. CaMoro 
IIpHCTaJIbHOrO BHUMaHHMA TpeoyloT Te 
UHCTUTYTHI MU Wa60paTOpuu, KOTOpbIe 
padoraioT B HavOoslee NepCHeKTUBHbIX 
HallpaBJICHHAX, MO-HaCTOAMIEMy CO- 
XpaHWJIM CBOM NOTCHUMasl UW JCMCTBH- 
TEJIBHO KOHKYPECHTOCHOCOOHEI Ha MH- 
POBOM ppbInkKe 3HaHuH. A B AKayjemMuu 
HayK TaKHe e€CTb, 4 HeMasio. B o6acTu 
(u3UKH MOXKHO Ha3BaTb, HallpHMep, 
wu Oustex B IlerepOypre, 4 Mucrutyt 
(u3HKH MUKPOCTpyKTyp B HywxKHeEM 
Hosropoge, 4 MucTutryT Pu3vKH 10- 
JIYHPOBOZHUKOB B CH6“pCcKOM OTAe- 
yeHuu PAH, u HesaBHO CO3,aHHbIM 
Wucrutyt CBY-nonynpoBogHuKoOBor 
SJIEKTPOHHKH Ha TeETeEPOCTpyKTypax 
B Mockse. CyljecTByeT HM ele LeJIbIit 
pay a6opaTOpuH B Apyrux HHCTUTY- 
TaX, KOTOPbIe I10-IIP@*KHEMY MPOBOAT 
BaXKHbIe HCCJICAOBAHHA, IPH3HaHHbIe 
BO BC€M MHpe, HW B KaKOM-TO OTHO- 
IWeCHHM CUATAIOTCA 3AKOHOATCIIAMH 
B STHX OOACTAX. 

OgHakO B3IIA, Ha PCCTPyYKTypH3a- 
IWH10 HayKH C TOUKH 3peHHa PAH mIpHH- 
WUMMHAaNIbHO OTIMUACTCA OT TOO, KaK 
ee BugxAT B TocyfapcTBeHHOH AyMe. 
TIloBTopio, HeIb3H JOMyCTHTb, 4TO- 
6bl pecbopMa HayKH Oblia «clyljeHa 
cBepxy> TOpcTKOH UAHOBHAKOB — 
a MMCHHO Tak JO CHX Op IpoBoyH- 
JIOCb OOJIUIMHCTBO PecbOpM B CTpa- 
He. PoccHickaad akaJjeMHA OTBEUAeT 
3a PyYHAAMeHTaJIbHbIE MCCIEFOBAHHA 
B CTpaHe HW Ipi3BaHa OOPOTCA 3a CO- 
XPaHeHHE UH pa3sBuTHe HayKu. yma, 10 
MACE, JOJUKHa IPOBOAMTb 3aKOHBI, KO- 
TOPbIe CIOCOOCTBYIOT IIPOL|BeETAaHHIO 
PoccuH, B LIeEJIOM, HW POCCHMCKOH HayKH 
B 4aCTHOCTH. Ho Ha Jesie BCe HE Ipoc- 
To. CKaxKeM, B <3HAMCHUTHIM> 122-4 
3aKOH TIOMMMO MOHETH3allHi JIbrOT 
IIPOCOYMJIOCb OUCH MHOLO MOMpaBOK, 
KaCaloWJMXCA HayKH WM OOpa30BaHHaA, 
IpHyeM jjasieKO He JIyumMx. KOMUTeET 
MO HayKe BbICTYMal MPOTHB HUX, HO 
OTBCTCTBCHHBIM B JaHHOM Culydae Obl 
KoMMTeT 10 OIOLKETY, XOTA, KA3aJIOCb 
Obl, BOMPOCbI, OTHOCALIMECA K HayKe, 
OJUKHDI ObITh OTIAaHbI COOTBETCTBY- 
romjemMy Wospa3syqeneHuio TocsyMpl. 
pyro mpumep: u3 61oypKeta 2005 r. 


Bypyr ucue3sia CTaTbxA wiecTaax — 
«<HayKa>. A CUMTalO, UTO STO B KOPHEe 
H€MpPaBHJIbHO, XOTA B STOM rosy Ipey- 
HOMaraeTCA BIIOKATb B HayKy Cylec- 
TBCHHO OOJIbLIe CpeACTB, YCM B TIpo- 
muiom. Ho pacxofbl Ha Hee Telepb 
PacnMcaHbl 10 JPyrHM CTaTbAM: Ha- 
IIPHMEp, CYMMBI, BbIJJeJIAEMbIe Ha (PyH- 
WaMCHTaJIbHbIe MUCcIeFOBaHHuAa PAH, 
noma B CTaTbIO <locyqapCcTBeHHoe 
yupapieHue». MoxeT ObITb, JIA aKa- 
W€MMM JlOJUKHO ObITb JIECTHO NOMaCTb 
B pa3pay rOcyapCTBeHHOYLO yilipaBie- 
HHA, HO BCe 2%Ke Jyulle ObIIO Obl OCTa- 
BHTb €€ B pa3yesIe paCXOAOB Ha HayKky. 

K coxKaJI€HHI0, aJIeKO HE BCer ya yue- 
HbIM yJa€TCA OTCTOATb CBOH HHTEPeCbl 
Ha rocyfapCTBeEHHOM yposuHe. B cBoe 
BPe€MA PeLIMTb HEKOTOPBbIe BOIPOCbI 
MOMOrIa MOA Ho6eslescKad IpeMHA — 
OHa OblIa TIPUCyKAeHa B OKTAOPE, Kak 
pa3 Kora pacCMaTPHBaJICA OIOKET Ha 
cnegqyIomun roy. A BbICTyNMII Ha TW1e- 
HapHoM 3acefaHuu JlyMbl, 4 6102>%KeT 
Ha Hayky Obll yBemmueH Ha 10%. Ho 
B Apyrou pa3 HaM HE yfasIOCb JOOUMTb- 
CA NOAO6HOrO pe3syibTaTa. BprxoZHT, 
HaflO, YTOObI KaKTbIM roy], poccuucKue 
yueHpie noyuamu HobesescKkyto mpe- 
MHIO H BBICTyasH B Tocyyme. O1HAKO 
BPA, JIM STO BO3MOKHO, MOCKOJIbKY 
MW MOA Harpafia, W Ta, KOTOpOH yAOCTO- 
eH BJI. TuH36ypr, UpHcy2XJeHbI 3a pa- 
6OTHI, KOTOPble ObLIM BbITIOJIHCHBI JjaB- 
HO, Cle B COBETCKOe BPeMA. KOHEUHO, 
B PoccHM elle ECTb «<cTpaTerHyecKHh 
3allac> HaydHbIxX Ppa3spaOOTOK BIOI- 
He «<HOOeNeEBCKOrO» YPOBHA, HO UW OHU 
OblIH CyeNaHbl B IIYUWIHe JIA HaykKu 
BpeMenHa. 3a MocieqHve *Ke NATHAL- 
WaTb JICT, YBbI, HE ObLIO HH OJHOLO OT- 
KPbITHA, KOTOPOe MOTVIO Obl IpeTEHO- 
BaTb Ha CTOJIb BbICOKYIO Harpady. 

Ho kak Obl TO HH ObIJIO, 6€3 WeIeHa- 
paBICHHOM NOAAepxKKU rOcyapcTBa 
HayKa OOOHTHCb HE MOXCT. BbITyeT, OJ1- 
HaKO, MHEHHE, 4TO FOCyapCTBO JOJDK- 
HO (PUHAHCHPOBATh TOKO (pyHaMeH- 
TaJIbHbIe HCCJIEAOBAHHA, a KOHKPeTHBIC 
MIpHKJaHble paspaS6OTKH MOET OIIa- 
UMBaTb 34MHTeCPeCCOBaHHbIM B HUX Yac- 
THbIM Kalua. A COBeEpUIEHHO HE CO- 
TylaCeH C NOJOOHbIM MHeHHeM. IIpusery 
Tako npuMep. BuyipaM IoKm, oH > 
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M3 CO3yaTesIeH TpaH3HCcTopa, B CBOeH 
HOGOEIEBCKOM NeKUMH B 1956 ©. cKa3all, 
4TO HelIpaBOMOYHO JCIMTb HayKy Ha 
YHCTYIO HU MpuKaqHyIo, Ha PyHjaMeH- 
TaNbHble HCCJICOBAaHHA UW MPOMBILLI- 
NIeHHbIe pa3spaooTKu. Io ero MHEHHIO0, 
MOTHB HCCJIEMOBAHHA HE MMECCT HVKa- 
KOO 3HaYeHHA — Oyfb TO OOMMM UHTE- 
pec K Kakol-71460 O6s1aCTH HayKH WIM 
pelieHve KOHKpeTHOH 3ajjauH, — BaxKeH 
pe3yIbTaT paSOTHI H ee BKJIay, B pa3sBH- 
THe HayKH HW TEXHOJIOrMH. 
TIPOMBIMIJICHHOCTb TOTOBAa TW1aTHTb 
CHbIM TOMbKO 3a TO, OT Vero O*KUJa- 
eT HeEMe/JJICHHOM MOb3bI. Hayka Ke — 
MW WpuksiaqHad, UW (PyHaMeHTasibHaa, 
B OCHOBHOM 3aHHMaeTCA TEM, 4TO 
6yfeT BOCTpe6OBaHO 3aBTpa, MOSTO- 
My (buHaHCHpoBaHHe HayKH — 9TO 
BIIOKeHHE JeHer B Oysyulee CTPaHbl. 
Heckombko eT TOMY Ha3ajl A ObII 
B CuHrallype wu moceTuw fBa Hay4- 
HbIX YUYPOKTCHUA — HHCTUTYTbI MUK- 
POSIEKTPOHHKH UW pa3spa6oTKH HH- 
CopMalMOHHbEIX cpey. C MOeH TOUKH 
3PCHHA, UX HEJIb3A HA3BaTb aKaJleEMH- 


6bITb MU peu OO UX IIPHHYAMTeIbHOM 
o6penMHeHun. Ho BnouHe AOMNyCTUMO, 
UTOOBI OLIpeCICHHbIe YHABEPCHTeTHI 
UW (bakyJIbTeTHI ObLIN WepesaHbl akae- 
MMUYCCKUM HHCTHTYTaM, a HEKOTOPbIe 
Jla6OpaTOpHU BOLLIM B COCTaB YHUBep- 
CHTETOB. OTOT MpOLecc JOVKeH ObITb 
e€CTECTBCHHBIM. HOBOCHOMpCKHE aKa- 
W€MrOpOOK, HallpuMep, Co3qaBasica 
KaK €AMHOe leloe C YHABEPCHTeTOM, 
mlosTOMy ecuH HoBpocu6upcKul rocy- 
apCTBCHHbIM YHUBEPCHTeT OKaKeTCA 
B COCTaBe aKaJ[@MHu, HM“YErO xyforo 
He 6yfeT. KLpome Toro, MOKHO co3sa- 
BaTb IIPHHUMMaIbHO HOBbIC CTPyK- 
TYPbl — HallpHMep, HaMv Obl OTKPbIT 
AkaJ@MHYeCKHM (PU3HKO-TeXHOJIOrH- 
yueCKHHM yHuBepcuTeT B Ilerep6ypre. 
Tenepb MOH pogHon Du3sTex mpey- 
CTaBIAeT COOOM Webi HaydHo-o6pa- 
30BaTCJIbDHbIM KOMIJICKC, BEJIOUAIOW It 
JIMUeM, YHUBEPCHTeT HU OTACIbHbIM 
(bakyJIbTeT NOUMTeEXHUYeECKOrO HHC- 
THTyTAa. 

Ba2KHO, YTOObI OT HOAOOHOHL pe-CTpyk- 
TYpH3auMu BbIMTpplBasia AKayemMusa 


«30 NOCACAHNE NATHOALLOTb C AVLUHUM 
ACT MbI YTOOQTUAU MHOrMe HAYKOEMKNe 
OTOACAU NOOMbILUIAGHHOCTH VU BODKHbIeE 

HOYYHbIE HONDABAEHM5)», 


YeCKHMH MHCTHTyYTaMH — OHM 3aHH- 
MalOTCA NPHKIaAHbIMM WpoOseMaMu. 
Bios>KeT KaxKJOrO 43 HAX COCTABILACT 
$25 man. 4 cipocua y WupeKTopos, 
OTKyja OepyTca ACH. OKa3asiocn, 
uTO 90% BbIJeAeTCA TOCYJapCTBOM, 
a ocTapiuiMecsa 10% — MpOMbILJICHHBI- 
MH TIpeqNpuATHAMM HW KOMIAaHHAMH, 
lip 9TOM NOCNeAHHEe W1aTAT TObKO 
3a TO, B YCM OHH HYKAalOTCA HUMCHHO 
cerogHa. TakKHM O6pa30M, CAMHCTBCH- 
HbIM HHBECTOPOM B 3aBTpalllHHl JCHb 
MOUTH BCeIa OKa3blBaeTCA TOcyyapc- 
TBO, MH KOIja OHO OTKA3bIBaeCTCA OT 
STOW POM, CTpaHa TepsAecT BbICOKHIt 
Hay4HO-TeCXHHYeCKHI yPOBCHB. 
pyro *xuBO OOcyxaeMbIi Ceroji- 
HA BOIpOc — HHTerpalluaA HayKH U O6- 
pasoBaHua. PasyMeeTca, He MOKeT 


HayK, YTOObI MOBbILIaIOCb KAUECTBO O6- 
pa30BaHHA. OCOOCHHO STO KacaeTCA ac- 
mupavtyppl. CerosqHA pa3ssuTue HayKu 
Wi BbICOKHX TEXHOJIOFMM B MUpe TIpHBe- 
IO K TOMY, YTO KaHAMaT HayK (TO, YTO 
B MHpe NPHHATO Ha3sblBaTb PhD) crai, 
10 CYTH, MaccoBOH «<Ipodeccuer>. OHU 
BOCTpeOOBaHbI HE TOJIBKO Ha Kacbeyjpax 
YHUBEPCHTeTOB, HE TOJIBKO B MCCIIEO- 
BaTEJIbCKHX JIabOpaTOpHAX aKaJeMuy, 
HO H B KpYIHbIX KOMMaHHAX, B Wpo- 
MbIIJICHHOCTH. Tlostomy aciupaHtypa 
cCerogqjHA — STO HE MpOcrTo JWuccepTauHAa 
MW Mapa 3K3aMeHos. ACIMpaHT JOJDKeH 
NMOMYUIUTh SecTamjee O6pasoBaHHUe, YTO 
BO3MOXKHO TOJIbKO IPH HasIM4HH crie- 
UMaIbHbIX OOPa3OBaTCJIbHbIX YUPeEXK- 
menu. Y aMepHKaHLeB CCTb WOMOOHaA 
cuctema — graduate school upvi yHuBep- 


cuTeTax, B Espone ee cbakKTHUYeCKH HET. 
Hay aciMpaHtypy B akaJleMH MOXKHO 
CU4MTaTb aHaloroM graduate school. Ho 
3a NOCIIEAHEE JECATHIIETHe OHA MHOTOe 
yTpatuuia, a HOBOE He ycriesia WpHoopec- 
TH. IlosToMy HW HY*KHbI akayIeMHYeCKHe 
YHUBEPCHTETHI, Pe UEJIOBEK HE TIPOCTO 
HanluMuerT JHUCCepTauH1o UW CijaeT KaH- 
4u4aTCKMH MHHUMyM, HO oslyuaer 
VY JONOJHUTeEMIbHOE LWIMpoKoe O6pa30- 
BaHHe B HHTEPeCyIONINX Ero OOMACTAX. 
CkaxKeM, CO3/,AHHbIM HAMM B CaHKT- 
Ilerep6ypre AKaflemMuyecKul cbu3n- 
KO-TEXHOJIOrM4ECKHH + YyHABeEPpCHTeT 
BKJHOUACT TPH CHEMMaJIbHbIX KAPEPHI, 
COOTBETCTByIOMWMe HawOomee nMepc- 
N€KTHBHbIM HallpaBJICHHAM: Kac(bespbl 
(u3HKH UW TeEXHOJOrHH HaHOCTpyK- 
TYp, acTpodu3vuKu, HU HeMTpOHHOM 
cdbu3snKu. Kpome Toro, ecTb Kacbeypa 
MHOCTPaHHblX A3bIKOB H (PuIOCO*PUuU 
WM ACTOPHH CCTECTBO3HAHHA, MOCKOJIb- 
Ky 10 9TOH 4YaCTH ACMMpaHTbl JOJDKHbI 
ObITh SHUMKIONCAUYCCKH O6pPa30BaH- 
HbIMH JUOJ{bMH. Ilo TOMy 2Ke TIPHHUH- 
Wy paootaeT Web pA MHCTHTYTOB 
B pa3HbIxX CTpaHax. HalipHMep, orpom- 
HbIM A3HaTCKHM TeXHOOrMyuecKHh 
UWHCTHTYT B TaunaHye — Be ThICAuH 
aCIIMpaHTOB H HH OJHOLO CTYJeHTa. OH 
TOTOBHT CIelMaJIMCTOB 10 pa3HbIM Ha- 
paBJICHHAM JIA BCCEX a3HaTCKHX CTpaH, 
Kpome ATIOHHH. 

A MOBTOPAIO — pa3sBHTHe BbICOKHX 
TeCXHOJOrMH TpebyeT CcnelMasHcToB 
Ka4YeCTBEHHO HOBOTO YPOBHA, KOTO- 
PbIM MOxKeT O6CCHCYNTS, pee BCero 
AkajJl¢MHa HayK. ACIIMpaHTypa B He 
CyWECTBOBasIa WpaKTHUeCKH BCET- 
Wa, HO CeroqHA O6pa3s0BaHHe B Heli 
NOJOKHO ObITb ropa3yqo rryOxKe. A WA 
STOTO HYXKHO CO3faBaTb OIpeeseH- 
HbIe CTPyKTypbl. HO TOKO HE CTO- 
UT WIOAUTb UX NO wWadOHy HU cpa3y 
B OOJIbIIOM KOJINYECTBE. OHH JOJLKHBI 
CO3fJaBaTbCA TaM, re Ha3peya TakaAa 
H€OOXOJUMOCTD, a NOTOM JesIO CaMO 
6yeT pacTH Kak CH@KHBIM KOM. 


JKypnan <B mupe nayKu» 
nos0pasrsem /Kopeca Heanosuua 
Angepoea c 75- 1emuem u 
HA2PAMOeCHUCM OPOCHOM «3a 3acnyeu 
nepeo Omeuecmeom> I cmenenu.. 
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Cepren TutoB 


IMA bl conworo ayre 


| lOUCAMKAeTCSH 
NOCACAHMNM 9sTan 
CTPOUTEAbCTBO 
BOAbLLUOFO 
GQAPOHHOrO 
KOAAQUAEPA. 


CHPABKA: 


EBpOneNCKAS OPraHU3ZaQLINs| AACPHbIX 
uccaeaosauun (LIEPH) — KoynHevluNn 
B MUPeE HAYYHO-UCCACAOBATEABCKUN 
LIGHTP B OOAACTU du3uku YacTUL. 
K HACTOSLLEMY BOCMEHU UUCAO CTPAH- 
YYACTHUL BLIDOCAO AO 20. OKOAO 7000 
YYCHbIX, NOCACTABATIOWMX SOO Hayy- 
HbIX LIEHTPOB VU YHUBEPCUTETOB, MNOAb- 
3YIOTCH SKCNEPUMEHTAABHbIM O6Opy- 
AOBOHUMeM LLEPH. 

B 1996 roay LIEPH npuctynua kK pea- 
AVU3ZAUMWU FAOOQAbBHOrTO HAYYHOrO Npo- 
eKTA — COOPy»KeHUtO BOAbLUOFO GAPOH- 
HOrO KOAAAMAePa (BAK), B PaspaboTKe 
KOTOPOrFO NOUHUMAICT YYACTMVe CBbILIE 
400 du3vneckux UHCTUTYTOB. 

BAK CTAHET CAMON GOABLION «CBEPXx- 
NPOBOASLIEM» YCTAHOBKON B mMupe. 
Oxkoao 4000 TOHH MeETAAAA OyAeT OX- 
AQ)KACHO AO TeMnNeparTyps! Ha 300° 
HUXKE KOMHOTHOU, B PE3YAbTATE TOK 
1,8 MAH. AMNep OyAeT NPOXOANTb NO 
CBEPXNPOBOASLIMM KA6eANM Nout 
6e3 noTepb. B HACTOSILLUWM MOMEHT Be- 
A€TCA COOPKA KOHCTPYKLNN UV AeCTAAeN 
ACTEKTOPOB, AOCTABACHHbIX B LIEPH 3 
6o0nee YeM 30 CTOOH Mupa. 
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C. TATOB 


Ka@>KAYIO CEKYHAY HO YCKOPUTEAeG 
OYACT NOOUCXOANTb AO MUAMNOPAG 


CTOAKHOBEHUM. 


B 6OnuxKanmMe pecaTuneTua L[EPH 
CTaHeT [laBHbIM L|CHTPOM H3y4cHHA 
(yHAaMeHTaJIbHBIX CBOHCTB MaTe- 
pun, mocKoubKy B 2007 ©. 6yzeT 3ary- 
meu bonbuon aqpOHHbIi KomNaiyep 
(BAK) — Kpynuemmaa B MUpe ycTa- 
HOBKa JWI YCKOPCHHA, HaKOIMJICHHA 
WM CTOJKHOBCHHA MyYKOB YacTHL 
CBEPXBbICOKHX SHEprHi. 

CTOJIKHOBCHHMA B yCKOpuTese BAK 
6yayT NOpoxsaTb ThICHYM YaCTHH, 
JIA OTCICKAUBAHHA KOTOPHIX B LTLEPH 
OyHyT MOCTPOeCHbI UYECTBIPe BBbICO- 
KOTOUHBIX WeTeKTOpa ATLAS, CMS, 
ALICE u LHCb. 

OcHOBHasA UeJIb SIKCIeEPHMeHTa 
ATLAS — O6HapyXUTb 6030H Xurca 
MW W3y4HTb ero cBoncTBa. eTeKTop 
ALICE CKOHCTpyMpoOBaH JIA M3y4eHHA 
KBapK-IJIIOOHHOH I11a3MBbI, B TO BPeMA 
Kak CMS r1pegcTaBsiaeT CO6OHM BbICO- 
KOSMMeKTUBHEIM IpHo6op obdmero 
Ha3sHayeHHa. LHCb cneywasu3HpoBaH 
Ha BbIABJICHHe AaCHMMCTPHH MEK Ty 
BCIICCTBOM H AHTHBELMICCTBOM (HG W1- 
JUOCMPayuax — COOPOUHaA NAOU;AOKA 
demexmopa CMS). 

JlereKTroppl — wWHiMHApHYecKue 
<JIVKOBHIbI> BbICOTOH C MHOLOSTaxK- 
HbIM JOM — O6yyT OyKBaJIbHO Haliu- 
KaHbI 9IEKTPOHHKOM. CTOJIKHOBCHHA 
MPOTOHOB OyAYT IPOHCXOAHTb OKO- 
IO 800 MJIH. pa3 B Ce€KyHJLy, WOSTOMY 
6OyAyT Ipoxo- 
QUTb Yepe3 AeTeEKTOP, ycne1oT Mpo- 


TWOKa OJHU YWaCcTHIbI 


M30HTH CeyIOMMe CTOJIKHOBCHHA. 
CTOJIKHOBCHUA IIPOUCXOAAT BHYTPH 
We€TeKTOpa, Pa3IM4HbIe COM KOTO- 
poro 6yfzyT OmpesenaATb CBOMCTBAa 
pox yaolmuxca uacTuy. Bruxalinme 
K I|CHTPy TPCKOBbIe JIETEKTOPbI MO3BO- 
JIAT <YBUJCTb» TpacKTOPHH 3apsx2KeH- 
HbIX YaCTHU, OOPa3s0BaBIIUXCA IPH 
CTOJIKHOBCHHH. 3aTeM pa3MEIIeHbI Ka- 
JIOPHMETPpbI — NpHO6oppl, H3MeparonyHe 
9Hepruio. BHELIHHE CIO «1yKOBHLbI> 


COCTOAT M3 TPeCKOBbIX JETECKTOPOB JIA 
perucTpauHu MIooHoOB. BCTpoOeHHpie 
MarHUTbl NO3BOJIAIOT A3MCPUTb UM- 
YyIbCbl WaACTHIL MO OTKIOHECHHIO 
B MarHUTHOM MOIIe. 

Pa6OTbI Ha KONaugepe upegnosa- 
raeTca HauaTb B 2007 r. Mx cyTp 6y- 
HeT 3aKIO0UaTbCA B H3YYCHHH CTOII- 
KHOBCHHH JIBYX IlY4YKOB IIPOTOHOB 
c cyMMapHon sHepruveltt 14 T3B Ha 
O2MH IIPOTOH. OTa SHEPrHA B MUII- 
JIMOHbI pa3 OoyIble, YeM SHEpPrHUa, 
BbIJCIAeCMawA B CEAMHHYHOM akTe Tep- 
MOs”epHoro cCHHTe3a. Kpome rToro, 
OyHyT MpOBOAUTbCA SKCHEPUMECHTHI 
Cc ANpaMU CBUHIA, CTaJIKHBaIOuWlMMH- 
ca pu sHepruH 1150 TsB, To ecTb 
OyayT CO34aHbl YCJIOBHA, B KOTOPbIxX 
HaxoyWsiacb BcesmeHHas Cpa3y Moce 
BouIbuIOTO B3PbIBa. 

Kaxyylo ceKyHay Ha yCKopuTese 
6yaeT MIpOuCXOgMTb AO MusIMapya 
CTOJIKHOBCHHH. OOpaboTKa UH aHasu3 
NOyYeHHOH HHDopMaluu OysyT OF- 
HOBP€MECHHO BECTHCb BO BCX MHCTH- 
TyTax, yUaCTBYIOMIMX B IIpOeKTe. 
YToOobl peasu30BaTb NPHHUMMHasb- 
HO HOBBIM NOAXOA pacipeyesIeHHblxX 
BbIUHCJICHUH, 6yLeT CO3aHa BCCEMUp- 
Had KOMIIbIOTepHaA CeTb GRID, KO- 
TOpasd B OyAyLIeEM IpuyeT Ha CMeHy 
ceTu INET. 


BKAGA, POCCUNCKUX y4YeHbIx 

B CTPOUTEAbCTBO BAK 

Hecmotpa Ha TO 4YTO (uHaHCOBbIIt 
BKIay, Poccuu — MeHee 5% OT OOmer 
CTOMMOCTH HpoeKtTa, JOA yuacTrua 
pocculickux (Pbu3HKOB B HOC Iesy10- 
WUX SKCHCPUMCHTAIbHBIX HCCIIETO- 
BaHHAX COCTABHT B CpefHem 16%. 
SOTO pe3yibTaT IpH3HaHHA 3HayH- 
TCJIBHOTO HHTCJVICKTYaJIbHOrO BKJIa- 
ja pOCCHMCKHX YYUCHBIX B pa3sBHTHe 
(Uu3UKU BbICOKHX SHEpruli BOOOME 
WM B OCyMlecTBIeHHe WpoeKta BAK 


MOHTO>K CBEPXNPOBOASLUEN 
OOMOTKY COACHONAG . 


B YacTHOCTH. HaynHaa c 1993 1. poc- 
culickue (u3HKH yuaCTBYIOT B 9K- 
CIM€PHMeHTax Ha BCe€X MOKOJICHHAX 
yCKOpuTeyieH, CO3qaHHbIx B LIEPH, 
BKINI0UaA BOMbSMION JIIEKTPOH-O3HT- 
POHHbIM KomNangep (JOM). 

PoccHHcKHe HHCTHTYTHI U Wpey- 
MPHATHA, yUaCTBYIOMMe B CO34aHHU 
meTeKTopos BAK, nosyunsiu BO3MOXx- 
HOCTb HPHMCHUTb CBOH pa3spa6oTKH 
B OOaCTH BbICOKHX TeEXHOJOrHH. 

B HIIO «Maumuocrpontesip» (IlepMb) 
m0 MHuWMaTHuBe MockoscKoro HMH- 
2KCHEPHO-CPU3HY4eECKOLO HMHCTHTyTa 
(MUN) u upu yuyacruu IMA PAH 
uM. BIT. KoncranTuuosa 4 LIEPH pa3- 
pa6oTaHa TEXHOJIOrMA H3rOTOBJICHHA 
JICrKUX BbICOKOIPOUHbIX OMOPHbIX 
KOJIEL, H3 yrienacTHKa JIA TPeKOBO- 
ro WeTeKTopa mepexosHoro U3s1yye- 
HHA YCTAHOBKH ATLAS. 

Yuenupie 43 Hopocuo6upcKa (HAD 
CO PAH um. IM. ByyKepa) oTBeuaIoT 
3a CO3ZaHHe MarHHTOB HHXKCKILMOH- 
HOrO KaHaJla HW CBEPXUPOBOZAWUX > 
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KOMMYTAaUHOHHDIX WMH JIA OCHOB- 
HbIX MarHHTOB, a TaKxKe pxAya py- 
THX MarHHTOB H BaKyyMHOrOo O60- 
pygopaHua., 

B H®BS  co3gaetca agqpoOHHplli 
KaJIOPHMETP (MOJYIbHbIM TeETeEKTOP 
pa3mepamu 8,6x7,4x1,65 M u BeCcOoM 
cpplme 500 1). Poccuvickue ucciie- 
WOBATeEIM KOHTpPOMpyIoT COOpKy 
CTaJIbHbIX MOJlyIeH, IPOH3BOACTBO 
CUMHTHWJUIMNPyIOWMX WacTHH, ONTH- 
ueCKHX BOJIOKOH HM MOHTAXK KaJIOpH- 
MeTpa Ha ycKopuTese BAK. 

B coopy2xxeHHH MIOOHHOM CHCTe- 
MBI id 9KCHeEpHMeHtTa CMS mpuHn- 
Maet yyacrue NMA® un. BI. Kou- 
cTaHTHHOBa PAH. B9Tom geTeKTope 
UCHOb3YIOTCA KATOJHbIC CTPHMOBbIe 
KaMEPbI, KOTOPbIe€ NO3BOJIAIOT MOJy- 
UYHTb TOUHYIO HpOCTpaHCTBeHHYyIO 


VM BPCMCHHYIO HHPOPMAaLlH10 O TpaeK- 
TOPUAX MIOOHOB B MarHUTHOM Trove 
IIpH OJHOBpeMeHHOM peruvcTpaluu 


bOAbLLIOU GAPOHHbIN KOAAQUAGP 6olbpmoro KONMYeCTBa YaCTUL,. JA 
(BAK) — YCKOPUTENb HACTULI, GACFOACDSA ee ee eee 5000 w anetuno 


wopuMetpa CMS c 2000 r. HayaTo 


KOTOPOMY OU3UKVN CMOLYT NPOHUKHYTb — "Poussoncrs0 Gone 60 THIc. yHU- 


KaJIbBHbIX KDUCTAJIVJIOB BOIbC:pamata 


TAK FAYOOKO BHYTOb MATEDUU, — caunna 
Ka K HV KO TAQ pa H ee, POCCHHMCKHMMH YYeHbIMH Take pa3- 


pa6oTaHbl MpelWM3HOHHbIe KacceTbl 
W3 KOMIMO3HI[HOHHDIX MaTepHasos, 


BaKYYMHbIe pafWal|MOHHO CTOMKHe 
UM HeCUYYBCTBUTCJIbHbIC K MATHHTHOMY 
moO CPOTOTPHOAL. OTH WH MHOTHe 
Apyrue paOoTbl COCTaBAT BeCOMBIL 
VW HeEOOXOJMMbIL BKIaZ, Poccuu B Ocy- 
mjecTBueHHve 1poeKta BAK. 


IIo mamepuanam HTI® u EPH 


OAHO V3 NSIT KOACLL CTAABHOTO SOMA 
MQIrHUTA C MIOOHHbIMU KaMepaMU 
(KPACHbIe SACMEHTbI CACACHbI B CAHKT- 
Netep6ypre Ha WyKOPCKOM 3aB0Ae, 
MIOOHHbIEC KAMEPb!I DA3PASOTAHbI 
BVITAAMN) (BBEPXxy); KATOAHbIE 
CTPUNOBbIe KAMEPbI, COZACHHbIE 
BNUSI® um. 5.0. KOHCTAHTMHOBA, 

30K ENACHHbIC HA OAHOM M73 LUCCTU 
TOPLEBbIX CTAABHbIX AUCKAX SJPMa 
MQrHuTa (BHY3y). 
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KAK TOABKO B OPrAHU3M_» 

NONAAGET GOAE3HETBOPHBIU 

AreHT, BKAKOUAeTCS| CUCTEMG , 
BPO%KACHHOFO VMMYHUTETO. ~ AtOoK O’HUAA 
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CuctemMa 
BOOKACHHOrO 
UMMYHUTETO — STO 
Camas NnepBas AVHUSI 
OOOPOHbI Ha NyTu 
UHPEKLIUOHHOrO 
OreHTa, 
NbITOFOLLUErOCA 
NPOHUKHYTb 

B OPraHu3M. 
YAVBUTEAbHbIE MOAKTHI, 
OOHAPYKUBLUIUeECS 
hpu ee 
UCCACAOCBOHUN, 
NOMOTryT 

B CO3AQHUU HOBbIXx 
METOACB ACYEHIA 
3000AGBOHUN 

U NATOAOCTUN, 
CBSI3QHHbIx 

C HOPYLUCHUSIMU 
UMMYHUTeTO. 


JAMES SALZANO 


Jpepu mudtTa 3axXJIOMHyIHCcb, UU Ae- 
BYlIKa 34METHJIa, UTO BCe NONYTAUHKH 
KaluIAIOT MW UNxaloT. [loka OHa pa3- 
MBIMJIAIa, UTO 3a HEALY UX WOpa3sv, 
ee MMMYHHaA CHCTEMa Hauasia Weric- 
TBOBaTb. Ec1u MUKpPOO, pacipoctpa- 
HMBIIMMCA 10 BCelt KaOuHE NudTa, 
OKaxKeTCA CH y2KE 3HAKOM, TO LWeJIbI 
6OaTasIbOH CHeWWalbHO OOYYCHHbIX 
KIe€TOK («<GOHMLOB» aqanTHBHOM UM- 
MYHHOM CHCTe€MbI) MTHOBCHHO pac- 
MO3HaeT arpeccopa HW 3a HECKOJIbKO 
uacOB H36aBHT OT Hero OpraHu3M. 
JlesylikKa 4 He 3aMETHT, 4TO Oba WH- 
(uuMpoBana. 

Ho ecm BUpyc HUKOTya UpexKe HE 
BCTpeuaJICd HMMYHHOM CHCTeEME He- 
Be3yueH NaccaKUpKH, TO 3a paooTy 
MpuMetTca Zpyrouw THI AUMMyHUTe- 
Ta — BpOXJCHHDIN. CHUCTeMa BDOX- 
Me€HHOTO HMMYHUTeTa pacino3HaeT 
THI COC¢AMHCHHM, NpOsyWupyemMprx 
pa3HOO6pa3HbIMH 6OJIE3HETBOPHbIMH 
MHMKpOopraHv3MaMH (MaTOreHaMh). 
3aTeM OHA 3allyCKae€T BOCHMaIHTeJIb- 
Hy!O peak, C MOMOLIbIO KOTOpOH 
cneyu@uyeckue KICTKH MbITAaIOTCA 
OKPY*KHTb «<3aXBaTUMKa> H HE [aTb EMY 
pacnpoctTpaHutTeca. B wHpuLMpoOBaH- 
HOM yUaCTKe NOABJIAIOTCA MOKPacHe- 
HHE HU OTEK, MOBbIMNAaeTCA TeEMMepaty- 
pa Tela, BO3HHKaeT JIOMOTa HW Apyrue 
CMMIITOMBI, XapaKTeCpHbIe JIA MHOIMUX 
wvHpekuyH. 

HeyjaBHo yueHble yCTaHOBHJIN, YTO 
BOCHAaJIMTEJbHYIO PE€aAKIUHIO 3allyc- 
KaeT JIJPCBHEe CEMCHCTBO OEC/KOB, TaK 
Ha3biBaemple 7O//-MOJOOHbIe PelenTo- 
pp (7LR, ot aurn. Toll-like receptors), 
KOTOpbIe ONOCPeAYIOT BPORKACHHbIM 
MUMMYHUTeCT y CaMbIX Pa3HbIX Opra- 
HH3MOB — OT KaM¥AaTCKOrO Kpaba JO 
uemoseka. Ecnuu TLR ne (PyHKUMOHH- 
PYIOT, TO BCH HMMYHHAA CHCTeMa py- 
IWMTCA HW OPraHH3M OCTaA€TCA COBEp- 
IMeCHHO 6e33al{MTHbIM Tepes, W060 
vHdekyHen. OFHAKO VU3JIMWIHAA ak- 
THBHOCTb 7LR TOxeE OacHa, T.K. MOKET 
IIPHBeECTH K XPOHHYECKMM BOCTIaJI- 
TCJIbBHbIM 3a00J1ICBAHHAM (HallpuMep, 
K apTPHTY), BOJIUAHKE HW CepyeuHO-Co- 
CYAMCTbIM HWaTOJOrHAM. 

OrxppiTue TLR BbI3BaJIO CDE UM- 
MYHOJIOTOB TaKOH KE IEPeCMOJIOX, KaK 


OTKpbiTHve AMepHKH XpuCcTOMOpoM 
KonyM6om cpequ *KuTeNeH Craporo 
CsBetTa. YueHble JealoT BCE BO3MOXK- 
HOE, UTOOHI HAMTH OObACHEHHE Tali- 
HaM UMMYHHTEeTA H Cro HapylleHHuH. 
TIpOoBOgATCA UCCII€MOBAaHHA KaK Ca- 
MUX Toll-MOMOOHBIX PeEL|EMTOPOR, Tak 
WM TCX MOJICKYJIAPHBIX IIPOLeccos, 
KOTOpble Pa3sBOpayMBaloTCcA TMocse 
UX BCTpeuH C WaTOreHHbIM areHTOM. 
TlonyueHHbIe Pe3yibTaTbl NOMOryT 
lpaBHJIbHO NOsOupaTb JeKapCTBeH- 
Hble pemapaTbi, CTEM UTOOLI MOBBI- 
CHTb CONPOTHBIIACMOCTb OpraHH3- 
Ma, <HOACTeErHYTb» JCMCTBHE BaKI[HH, 
MOOUTHCA OJIbIIUX YCHEXOB B JICUeHHU 
KpalHe OMaCHbIX BbICOKOJICTaJIbHbIX 
3a60JleBaHu. 


«3OAYLUKQ» 
VUMMYHHOM CUCTeMbI 
Enje NATb CT Ha3af_ afalnTMBHbIlM 
M€XaHH3M ObIJI HaCTOAMIeH 3Be3- 
OW UMMYHOJOrMYeCKOH «CICHBEI». 
B yyeOHUKax TONbKO HU TOBOPHJIOCh, 
uTO O B-KeTKax, MposyuMpyiowmux 
aHTHTea, KOTOPbIe CBA3bIBAaIOTCA CO 
cneuuduyecKuMH O6eKaMH, aHTHTe- 
HaMH Ha NMOBeEPXHOCTH uyKeposHOoro 
areHta, U O 7-KNeTKaX, KOTOPbIe BO- 
Opy2XKe€HbI pellenmTOpaMH, CMOCOOHEI- 
MH pacnO3HaBaTb (bparMeHTH! GesI- 
KOB, IpHHafiexKaBIUHX MWaTOreHaM. 
MMMyHHbIM OTBET JaHHOrO THIa Ha- 
3bIBACTCA AalTUBHbIM, T.K. 1O XOLy 
pa3BHTHA UHeKWUU MpOuCxXoyAUMT 
MOJCTPOlKa NO BbI3SBAaBLIMM MpOwecc 
MUKPOOpraHH3M, C TEM YTOObI Gosiee 
a@exkTUBHO C HUM OOpPoTEca. 
AWJanTHBHbIM HMMYHHTeCT BaxKeH 
elle H HOTOMY, 4TO OH HajeIaeT UM- 
MYHHy!lo CHcTemMy lamatTpio. Ilocue 
TOTO KaK C HHGeKUHeEM MOKOHYECHO, 
B OpraHH3Me OCTaloTCA OO6yYeHHbIe 
B- wu T-KNeTKH, 3aljuujaiomue ero OT 
MOBTOPHOM aTaku TOrO 2%*e MaToreHa. 
Cnoco6HOCTh HMMYHHOM CHCTeMbI 
MOMHUTh Mpowsoe WexXAT BOCHOBE 
WC€HCTBHA BaKIMH. BakiMHallA 3a- 
KJNOUaACTCA BO BBEJCHHH B OpraHH3M 
«<pa30py2KeCHHOM> (OpMbI NaTOoreHa 
WIM eTO KOMMOHEHT, HE IpesCTaB- 
JIAIOWAX OMACHOCTH JJIH UYeOBEKAa. 
MmMyHHaax cucTtemMa pearupyerT > 
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bl MMMYHHOW CHCTEMBI 


VUmmyHHasl CUCTEMOA MACKONUTAIOLUMNX COCTONUT U3 ABYX CBSISZQHHbIX ME*KAY CO6OU KOMNOHEHTOB. Cuctema BDOoKACHHOTO UMMYHUTeETA 
(CAEBQ) CACAMT 30 cutyaunen Y «“BXOAHbIX BOPOT» VUHdeKLNN VU BCeEIAC FOTOBA K AeUCTBUILO. ECAU er HE YAQETCS| OCTAHOBUTb 
PACNPOCTPAHEHLME NATOFEHA B OPLAHM3ME, B ACAO BCTYNAET AAAGNTUBHOAS| CUCTEMA (cuctema npuo6peteHHoro UMMYHMUTeTa) (Cnpasa). 


—— NatoreHHbin MHKpoaprannays 


Nopes Hd KOKE 


Luo gill “ 
u Apyre 6enkn, 
BbIZbIBCIOLINE 
BOCNOAMTEABHYIO - 
peaKuio va 
| 


KPOBeHOCHbIN 
COCYA 


Heutpogua 


CUCTEMA BPOXKAEHHOFO UMMYHMTETA 
B QPCEHAA CUCTEMbI BXOASIT, B YACTHOCTU, 


NPOTUBOMUKPOGHbIe BELUECTBA U PA3AVYHbIE PArOuTbI 
(KACTKU, 30XBOTbIBAIOLUNE UV PA3PYLWAIOLNe NATOFEHHbIe 
MUKPOOPTaHU3MbI). MOoCAeAHNe (ACHAPUTHbIC KACTKU, 
MAKPOArM UV AP.) 3ANYCKAICT TAKKE BOCNAAUTEAbHYIO 
peakuyuto, CUrHAAOM K STOMY CAY>KAT OCOObbIE 

6eAKU — UWTOKUHbI, OHU CO6MpaloT K MECTY BOCNAAeEHUA 
KA@TKU MOHOLIMTbI (KOTOPbIe NPU CO3PEBAHUY MOryT 
NPEBPALATbCS B MAKPOdary) VU HEUTPOMNUAbI. 
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i CUCTEMA AAANTUBHOTO UMMYHUTETA 

TAQBHbIMU YUACTHUKAMNU STO AUHUN O6OPoOHb! CAy>KaT B- UU T-KAETKU. 
AKTUBUPOBOHHbIe B-KAETKN CEKPETUPYIOT AHTUTEAG, KOTOPbIe CBA3bIBAIOT 
OHTUFeEHbI (OTAUUMTEAbHbIE «METKU» MUKDOOPrAHV3MQ-ArpeCcopa), U AN6O 
COMMU PaspYWAICT ero, AMGOO NOMEUYANCT, TAK YTO OH CTAHOBUTCS MULUCHbIO 
AAS OTAKV APYIUX KACTOK. T-KACTKM NOMOFAIOT AKTUBUPOBATb B-KAeTKU 

VU Apyrue T-KACTKU, A TAKKE HENOCPEACTBEHHO ATAKYIOT VHOUL|MPOBOHHbIE 
KAeTKU. B- U T-KACTKU NAMSTU CPa3y Y3HAICT GHTUIeH, C KOTOPbIM OPraHV3M 
y>KE BCTDEYAACS, U NPV NOBTOPHOU VHPEKUUN HEMEAACHHO YHVYTO>KOIOT 


HeECYLUNE CFO KACTKU. 


KAeTKA, aTakytouwas 
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KACTKY 


B-KAeTKO NAMSTV | 


T-KAeTKO 
namstu 


Ha HUX TOUHO Tak Ke, KaK Ha TOJIHO- 
WeCHHbIM WaToreH, HW BbIpabaTbIBacT 
3amluTHbie B- u7T-KieTKM NaMATH, 
6larofapA KOTOPbIM U4EJIOBeK, epe- 
60u1eBIUMH UHCPeCKUMOHHbIM 3a6orIe- 
BaHHeM, CTAHOBHTCA HEBOCIIPHHMUH- 
BbIM KHEMYB JjaJIbHeHIIeM. 


BPO>KAEHHbIN AMMYHMTET 


BpoxX AeHHbIM AMMYHHUTET TO CpaB- 
HEHHI1O C ajJanTHBHbIM KaxKeTCA MEHEe 
W30N,PeCHHbIM. Bce ero KOMIOHEHTHI 
(PePMeEHTHI CIIOHbI, HAOOP B3aHMMO- 
CBA3AHHbIX OCIKOB, YOMBAIOMNAX Oak- 
TePHU B KPOBOTOKE H T..) KaxKYyTCA 
Be€CbMa IHPOCTbIMH TIO CpaBHeHHIO 


& CUCTEMO BPOXKACHHOLO UMMYHUTETO CAY>KUT AAS MTHOBEHHOrO PearMposa- 
HUIS HO AtOObIe UHPEKLIVOHHbIC CATEHTbI. AMMYHHbIN OTBET STOFO TUNG ONOCPeAy- 
€TCs| CEMENCTBOM O€AKOB NOA HA3BQHMeM Toll-noACGHbIe peyentops! (TLR). 

@ Koraa TLR y3HaloT O NONAAGHUL B OPraHU3M Yy»KePOAHOFO MUKPOOPraHn3ma, 
OHV BKAIOYCIOT MEXAHU3M OOPA30BAHUs GBEAKOB-NOCDEAHUKOB, 30NYCKAIOLUNX 
BOCNOAVTEABHY!O PEAKLUNIO U AKTVBUPYIOLUUX AAANTUBHY!O CUCTeMY. 

mg Ecau TLR noYeMy-AN6O He PYHKLIUOHUPYICT, TO BC) UMMYHHOS| CUCTeEMa py- 
LUUTCA, A ECA OHU CAULUKOM OKTUBHbI, TO MOFYT BOSHUKHYTb TAKNeG 3A60AEBO- 
HUIS, KAK PEBMATONAHbIN APTPUT UV NATOAOIMM CEPACYHO-COCYAMCTON CUCTEMBI. 
HayuyvBluucb BO3ACUCTBOBQTb HA Jol/-nNOAOGHbIE PELLENTOPbI U HA OeAKU-NO- 
CPCAHUKN, MOKHO OYACT BbIDAGOTATb HOBbIC NOAXOAbI K ACYEHUIO UVHPEKLINOH- 
HbIX 30600AGBOHUN U NOAGBACHUIO BOCNAAMTEAbHbIX NPOLIECCOB. 


co cneuuduyecKHuMU aHTUTelaMu 
u 7T-KusepaMu. Kpome Toro, cucrema 
BPOXTCHHOrO HMMYHUTETAa HE IIpPH- 
cnoca6IMBaeTCA K OOCTOATEIbCTBaM, 
Kak 9TO JelaeT CHCTeEMa ajallTHBHOrO 
MMMYHUTETA. 

OgHaKO HMMYHOJIOIM He 3aMeTH- 
JIM OJHY UHTeEpecHylo OCO6OCHHOCTE: 
ajlaulTHBHaa CucTeMa He pa6OoTaeT 
6e3 cBoero 6oIee NPHMUTHBHOrO 
napTHepa. Tlocnequuiv nposyuupyerT 
CHTHAJIbHbIe O€IKH WHTOKHHBI, KOTO- 
Pble HE TOJIbKO BbI3bIBAaIOT BOCIIaJIH- 
TCJIbHY1O P€aKUHI0, HO HW aKTHBUPyIoT 
B- wu T-KIeTKH, y4uaCTBYIOWINE B ajali- 
THBHOM OTBECTE. OKa3bIBaeTCA, «<3Be3a 
CIICHbI> HE MOKET OOOHTHCh 6€3 0- 
MOIIM CBOeCH HEB3pauHOHM Ha MepBblit 
B3IVIAZ, CBOJHOM CeCTpBI. 

K xonuy 1990-x rr. WJId y4eHbIX, 
W3y4uaBIUHX CHCTeMy BDPOXJCHHO- 
rO HMMYHUTETA, OCTABaJIOCb HesAC- 
HbIM, KAK HMCHHO MUKPOOpraHb3Mbl 
UHAYUMpyIoT €e OTBET UM Kak OTBCT 
AKTHBUpyeT ajjallTHBHylO CHCTeMYy. 
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TOLL-NOQOGHBIE PEYENTOPb! 3A PABOTON 


Toll-nOoAcGHble PeLentTopbl 
YNPABASIOT CUCTEMONM BPOYKACHHOrO 
VUMMYHUTETO VU VpaloT KAOYeBYy!IO 
POAb B AKTVBALIUN GAGNTUBHOU 
cuctembl. 7LR4, Hanpumep, NoAdeT 
CUIHAA TpeBOrN, KOFAG B OPraHV3M 
NONAAAIOT OOAE3HETBOPHbIE 
[PAMOTPULLATEAbHbIE GAKTEPUM. 
OH CBaAI3bIBAeCT AUNONOANCAXapuAb! 
(ANC), HaXOAALIMeCS Ha Ux 
NOBEPXHOCTY, U COOCOLIAeT O6 
STOM YETbIDEM BHYTOUKACTOYHbIM 
6eakam — MyD88, Mal, Tram wv Trif. 
Te, B CBOIO OYEPe Ab, AKTUBYPYIOT 
OAUH U3 OCHOBHbIX PEFYAATOPOB 
BOCNQAVTEABHOU peak, PAakTOp 
NF-«B. OH BKAIOUGET FeHbI, KOTOPbIe 
KOAMPYIOT LIUTOKUHbI U ApyrMe 
CTUMYASTOPbI AMMYHHOTO OTBETA. 
LUUTOKUHbI NOMOFaloT AKTUBUPOBATb 
T- u B-KA@TKY GQAGNTUBHON MMMYHHOU 
CUCTEMbI U BOCNAAUTEAbHbIN OTBET. 


TpaMoTpULaTeAbHAS 
“a 
= @ 
. ra b =e @ YCUANBAIOT 
+ — 
ANC # 


= 


AKTVUBUPOBGHHbIN 

NF-KB ® a 
TeHbI, 
KOAMpYyIoLe 
LIATOKUHbI 


SAPO 


Oxka3aJIOCb, YTO KJIOUEBYIO POJIb UI- 
parot Toll-nofo6uHbIe pelenTopsl. 
OHAaKO, UTOObI STO YCTAHOBHTS, O0- 
HaJOOHOCb MpOBeCTH MCCIeOBa- 
HHUA Wpowecca pa3sBHTHA MOAOBOM 
MYIKH (ApO30@VJibl), 3aHATHCA NO- 
MCKaMH JICKapCTB OT apTpHTa HU, Ha- 
KOHEL, JOKLaTbCA HACTYIMVJICHHA SPbI 
C€KBCHHPOBaHHA TCHOMOB pa3zJIM4y- 
HbIX OPr'aHH3MOB. 


TAVHCTBeEHHbIN GEAOK 

B nayase 1980-x rr. AMMYHOJIOrN 3a- 
HAJIMCh H3YYCHHeM PaooTbl WMTOKH- 
HOB Ha MOJICKyJIAPHOM YPOBHe. OTH 
CHTHAJIbHbIC OEIKH IpOAYUUpyloTca 
CaMbIMH pa3HbIMH KJICTKAaMH HMMYH- 
HOM CHCTEMBI, B TOM UHMCJIC MaKpo- 
cbaraMu UW JCHAPHTHbIMH KIICTKAMH. 
Maxkpodbaru HaTpyMpyloT B TKAaHAX 
BCe€rO OpraHH3Ma B NOWMCKaX HHPeCK- 
Wn. O6Hapy2KB 4yKeCPOAHbIM GeIOK, 
OHH HHMWUMMPyIOT BOCIIAIIATEIbHYIO 
Peak 10, MOTIOWaIOT MW YHHYTORKAIOT 
arpeccopa, Hecylmlero 6e10K, H CeKpe- 
THPyIOT HAOOp WUTOKMHOB. WacTb WH- 
TOKHHOB IIOCbINaeT CHTHaJI TpeBOrH, 
CO3bIBAIOWMH Pye KJIETKH K MECTY 
MHQeKUMU UW NPHBOAALWIN BCIO UM- 
MYHHy1lO CHCTeMy B COCTOAHHE MOII- 
HOM 60e€BOM rOTOBHOCTH. JICHAPHTHbIe 
KJICTKH NOromlaioT OaKTeEpHH HU pac- 
WeMIAIOT UX Ha (bparMeHTHI. 3aTeM 
moO WHUMiaTHyecKHM cCocyyaM OHH 


mepeMemsaioTcA B AMUMMoy3Jibl, rye 
mpesyCraBiaIoT (bparMeHTb! JpyrumM 
KJICTKAM HMMYHHOM CHCTEMBI UH BBI- 
CBOOOKAaIOT WUTOKUHBI, yuacTByl0- 
mjve B AKTHBALMM afanTHBHOM HM- 
MYHHOM CHCTeMBI. 

Jia onpegqeneHua PyHKUAM pa3- 
JIMYHbIX IWMHTOKHHOB HeEOOXOAUMO 
6bIIO HaHTH cCmOcoObl HHAYKWHU 
ux OOpa3s0BaHHa. Kak moKa3au 
UCCIe4OBaHHA, MaKpOdaru U JeH- 
MPUTHBIe KIICETKH OXOTHEE BCETO Ha- 
UHHAIOT OOpa3z0BbIBaTb WATOKHMHDI 
B IIPHCyTCTBHH OaKTeEpHU UM, UTO 
emje BaxKHEee, UX CHeWMPuYeCKHX 
KOMIIOHEHT. Hawoomee MOMHbITt 
MMMYHHbIM OTBET BbI3bIBAIOT JIM- 
nomommMcaxapuyp (JIC), mMonexy- 
JIbl, HAXOMAUIMECA Ha IOBEPXHOCTH 
OakTepHu ONpeseneHHoro Tuma. 
MMMyHHaa CHCTeMa 4eOBeKa Pea- 
rupyerT Ha JITIC nosppimeHHveM Temie- 
PaTypbl, a HHOra BOSHUMKAeT CENTH- 
4eCKMH WIOK — CMEPTeJIbHO ONaCHbIM 
COCYAMCTHIM KOJWIAIIC, BbISbIBACMBIN 
upe€3MEPHO AKTHBHBIM JJECTPyKTHB- 
HbIM JJCHCTBHEM KJIETOK AMMYHHOHK 
CHUCTeMBI. OddextT JIC 3aKmo4aert- 
CAB IIPOBOWMpOBaHHH MakpoOdarosB 
WU JCHAPHTHDIX KJICTOK K BbICBOOOX- 
WeHHIO TAKUX WMTOKHHOB, Kak (:pak- 
TOp @ HeKpo3a Onyxouen (TNF-a, OT 
aura. tumor necrosis factor-alpha) 
MW MHTepsenKHH-1 UL-L). 


IL-1 u TNF-a: 

i 
ee “a™@ BOCMaAUTeAbHyIO 
peakuvio 


»®", ® IL-8:co6upae 
See” HemMTPoduabl 


IL-12; 
cnoco6ctsyet 
aKTUBaLMN 
T-KACTOK 


IL-6: 
cnoco6ctByet 
akTuBaLuNu 
B-KAeTOK 
AeHAputHas 
KAeTKA 


OTH Ba WATOKHHA “«<CTOAT Y pysiA> 
BOCHaJIMTCJIbHOM peakKWMH, WOATas- 
KMBadA KIICETKH AMMYHHOM CHCTeEMBbI 
K Je€MCTBHW. EcIM UX HE KOHTPOJIMpo- 
BaTb, TO MOryT BOSHUKHYTb TaKHE I1a- 
TOJIOrMH, KaK PeBMaTOHJHbIM aPTPUT 
(ayTOMMMYHHOE 3ados1eBaHHe, Ipo- 
ABIIAIOULCCCA BOCMAJICHHEM CYCTABOB 
WM UX paspywieHHeM). Y4eHple Haje- 
IOTCA, UTO CCIM AM yacTca OrpaHH- 
uuTb FWeuctTBue TNF-a u IL-1, TO OHM 
CMOryT OCTaHOBHTb pa3sBHTHeE 6o1e3- 
HH H OOJICF4UTb COCTOAHHE OOJIBHBIX. 
OgHakOo CHayasia HEOOXOJUMO BBIAC- 
HUTb, Kak (PYHKUMOHUPYIOT JaHHble 
WATOKUMHUBDI, YH, 1peExse BCero, AACHTH- 
(uWupoBarb Se/IKH, C KOTOPbIMH OHH 
B3aMMOJCHCTBYIOT. 

B 1988 r. uccnefoBaTenu O6Hapy- 
2KVJIM OHH 13 OCJIKOBbIX PCL|CHTOPoOB, 
pacno3Haiomux IL-1. OH HaxXOAMTCA 
B Me€MOpaHe CaMBIX Pa3HbIX KJICTOK, 
B TOM 4MCIe MaKpOdaros H JeEHApuT- 
HBIX KJICTOK. Ta ero YaCTb, KOTOPasl BbI- 
CTyIlaeT 43 MCMOpaHbl HapyKy, CBASBI- 
BaeTca C/L-1, a CErMEHT, HaXOJAMIHUCA 
BHYTPH KJICTKH, MOCbINaeT CHrHall, 
auto IL-1 o6Hapyxeu. Mccnegosatresn 
TUaTeCJIbHO H3y4aJIM BHYTPeCHHHH cer- 
MEHT, HaJ[eCACb Y3HaTb, KAK AMCHHO pe- 
LWeNTOP CHTHaJIM3HpyeT O CBA3bIBAHHU 
IL-1, O(HaAKO MM STO HE yfaJIOCb. 

B 1991 r. Hux Part (Nick J. Gay) u3 
Kem6OpHyxkKckoro =yHUBepcutTeta > 


B Mupe #ayku 
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caelall OHO JIOOONbITHOe OTKPbI- 
THe. OH 3aHMMaJICA NOMCKaMH Oel- 
KOB, CXOJJIHBIX C TaK Ha3bIBaCMbIM 
Toll-Oenkom fpo30duspt. Toll-6enok 
yuacTByeT B pa3BHTHH 93MOpHoHa 
Apo3so0q@upl (B ero WuUdcdbepeHuyHpos- 
Ke B HallpaBJICHHH OT 3afHeM 4wacTHu 
Teja K WepegqHen). MyWIKH, y KOTOpbIx 
Takoro 6e1Ka HET, BBITIATAT, OYTO 
y HUX TepellyTaHbl Bce 4acTu Telia. 
Tow WpoanasIM3HpoBasl BCe AaHHbIe 
O HYKJICOTHAHOM MOCIICIOBaTeJIbHOC- 
TH pa3JIM4HbIX TCHOB B MOMCKaX TeX, 
KOTOpble CXOJHbI C reHOM 6euiKa Toll 
HU, CIE QOBATeCIbHO, MOrYT KOJMpOBaTb 
Toll-llofo6ubIe 6e1KH. O6HAPy2KWJIOCb, 
U¥TO OHH yuacToK MosieKysibl Toll-6en- 
Ka HallOMMHaeT BHYTPCHHUML CerMeHT 
IL-1-pewentTopa YesOBeKa. 

TloHayaly STOMY OTKPbITHIO He 
ipa HUKaKOrO 3HaYcHHA, ero 
OUeCHHJIM NO JOCTOMHCTBY JIMIIb 
B 1996 r,, Korga FOnuc XocbmaH (Jules 
A. Hoffmann) u3 ®paHuy3sckui Haly- 
OHAaJIbHbIM WEHTP HaydHblx UCC IeEWO- 
BaHul (CNRS) B Crpac6ypre noka3ai, 
uTo Apo3so0dusia ucnomp3yet Toll-6enoK 
AJA 3ALUTbI OT PPHOKOBHIX HHeKUME. 
TIo-BHJMMOMY, y HEe 6CJIOK BbITIOJIHACT 
BOAKYIO (PYHKUHIO: yuaCTByeT H B pe- 
ryIAWMU pasBuTHA SMOPHOHa, HB pa- 
60Te AMMYHHOH CHCTeMBI. 


Yepsu, AG@HUU VU MbI C BOMU 
YacTuyuHoe cxoycTso /L-1-peyentopa 
Y Toll-6enKa HaBEJIO YUCHBIX Ha MBICJIb 
OHaNMU4MH y YeNOBEKa GENKOB, MOJI- 
HOCTbIO CXOJIHbIX C TJoll-6GenKOM. Beab 
U3BeCTHO, 4UTO HaMbonee ysauHple 
KOHCTPpyKUMU Wpupofsa cTapaetTca 
UCHONb3OBaTb MHOFOKpaTHO, H ecu 
Toll-6OenoK onocpeyyeT HMMYHHbIM 
OTBeET Y Apo30qusibl, TO, BOSMOXKHO, 
CXOJHbIe€ GEIKM BbINOIHAIOT aHasio- 
TrHUHYIO (PyHKIUHIO Hy YeOBEeKa. 

B 1997 r. Pycnan Meg>KuTos (Ruslan 
Medzhitov) u Uapn3s xelrnysr 


OB ABTOPE: 


NAOACBAS MYLUKA, Y KOTOPON HET 
6enka Toll, CTAHOBUTCS KE PTBON 
rTOUSKOBON UHPeKUNN. Ee TEAO CNAOLUb 
NOKPbITO CNOPaMN. STO HAGAIOACHVME, 
CACAQGHHOEG B 1996 r., CTAAO OAHMIM 13 
N€PBbIX YKAZAHUN HA TO, HTO Toll-6eAKu 
UCNOAb3YIOTCSH ADOZOQUAON AAS 
3QLUVTbIOT UVHPEKUNM. 


(Charles A. Janeway) u3 Menpcxoro 
YHHBeEPCHTeTa OCOHapyXKUJIM NepBbI 
M3 Takux OeKoB. Ilo3xe PepHanyzo 
Basan (Fernando Bazan) “43 6uo10rHn- 
ueckoro WeHTpa DNAX B Ilano0-AbTO 
(KanH@OpHHA) BHIABHI CL MATH, KO- 
TOpbie OH Ha3BaJ1 TO/-MOJOOHbIMH pe- 
wentTopaMH (TLR). O7nH u3 Hux, TLR4, 
ObIJI TEM CAMBIM OCJIKOM, KOTOPbIH OT- 
Kpbpuid MeaxKuTOB HM JKetHyoH. 

B TO BpeMs ObIIO ele HE COBCeM 
ACHO, KaKOe€ yuacTHe MPHHUMaIoT 
TLR B UMMYHHOM OTBECTE YEJIOBECKA. 
JxKevinysi OOHAapyKUI, 4YTO eciIM 
MeMOpaHy JCHAPHTHBIX KJICTOK 3a- 
NONHUTb 6eEKOM TLR4, TO KIICTKH Ha- 
UHHalOT HpOAYUMPOBaTb WUTOKUHBL. 
OgHakO KaKHM O6pa30M aKTHBHpy- 
roTca TLR4 pu UHDULWUpOBaHUH, OH 
CKa3aTb HE MOT. 

OrTBeT Obl MOy4eH B KOHIE 1998 r. 
Bpioc Biotnmep (Bruce Beutler) u3 
Wucrutyta Cxpunnca B Jla-Xomba 
(KanM@opHuis) BbIACHHI, YTO MYTAHT- 
HDbIe MBI, He pearupylouye Ha JIMNO0- 
NOMCaxapH bl, COMeEpxXKaT DWe*eKTHbIM 
TLR4. B TO BpeMA KaK OOBIYHBIE I'pbI3y- 


Atok O’Huiaa (Luke A.J.O. O’ Nell) B 1985 r. CTaA KAHANACTOM HAYK B COAACTU dap- 
MQKOAOrUM B ACHAOHCKOM YHVYBEPCUTeTe 30 UCCACAOBOHUE UHTEPACUKUHO-1. 
CeroAHs OH NPOdeccop DOHA HAYYHbIX UCCACAOBAHNN pAGHAWU VU 30BeAYyIO- 
LLU OTACAOM GU0XUMUN B TPUHUTV-KOAAeADKE B AYOMNHe. 


HbI NOrH6aioT OT celicuca B TeYeHHe 
yaca Nocule HH'bEKUMH JITIC, My TaHTHbIe 
KUBOTHBEIEC IPH TaKOM 2Ke BO3ACHCTBHU 
He MPOABJIAIOT HHUKAKUX IIPH3HaKOB 
3a6o0N1eBaHHa. Ilo-BHUMMOMY, MyTalHa 
B rene TLR4 O6ycNOBIMBaeT HeYyBC- 
TBUTCJIbBHOCTb Mbimen K JITIC. 

Takue JJaHHble yKa3bIBaJIu Ha TO, YTO 
TLR4 aKTHBUpyeTCA pH B3aHMOeHC- 
TBHM C JIMMONONMCAaXapHAOM, UH ero 
(PYHKUMA 3aKN0UaeTCA B PaCciOo3HaBa- 
HHH STOO BELNCCTBa. OTKPBITHE CTaJIO. 
HaCTOALLHM MpOpbiBOM B OOJIaCTH H3y- 
YeHHA WaTOreHe3a CeEICHCa, IOCKOJIDKY 
CTaJI ACCH MOJICKYJIAPHbIM MCXaHH3M 
BOCIIaJIMTeEJIbHOrO Tporecca. YUeHbIe 
BbIACHHJIM, UTO OOIbIIMHCTBO TLR pac- 
MO3HaIOT MOJICKYJIbI, CYIIECTBCHHbIe 
(JIA BbOUKMBaHHA OaKTepHU, BUPycos, 
rpH6os  Wapa3snTos, TLR2 CBA3bIBaIOT- 
CA C JMMOTEMXOeCBOM KUCIOTON, KOM- 
MOHCHTOM KJICTOUHOHM CTCHKH 6akTe- 
pu. TLR3 pacno3HaeT reHeTHuecKult 
MaTepHas BuUpycos, a TLR5 — 6eu0K 
(plaresIMH, H3 KOTOPOLO COCTOAT XKTy- 
THKH OakTepuu, OTBeUaIOMNe 3a UX 
MOJBYW2KHOCTD. 7TLRO BbIABJIACT B TCHO- 
Me 6akTepuli 4 BHpycoB CpG-6oraTbie 
yuacTKH, OTIMUYAIOMNMeCA OT TAKOBBIX 
B TCHOME MJICKOMHMTAIOMHX. 

TLR pacnO3HaloT *KU3HCHHO BaxKHbIC 
KOMIIOHEHTLI BUpyCcOB MW OakTepuit. 
OrcytcTBue JuO60r0 KOMHOHeHTa 
WIM erO XAMMY4ECKON MOANUuKAaWHU 
ryYOHTeJIbHO JIA MUKPOOpraHH3Ma, 
a 9TO O3HayaeT, YTO OH HE MOXKET yc- 
KONb3HYTb OT TLR OnarofapA MyTa- 
IMAM, CCIM TOJIbKO HC H3MCHUTCA JO 
Hey3HaBae€MOCTH, T.€. PAKTHYECKH 1e- 
pecTaHeT 6bITb CamuM Cobon. MHorue 
M3 KOMIIOHCHT Y CaMbIX Pa3HbIX MUK- 
PoOopraHH3MOB OJMHaKOBBI, H HOSTO- 
MY JA 3allMTbI OT BCCX U3BCCTHBIX 
maTOreHOB AOCTaTOYHO H JecaTu TLR. 

BpoxC@HHbIM HMMYHUTeTOM ObsIa- 
WaeT HE TOJIbKO YeEJIOBCK. DTO OUCHb 
WPeBHAA CHCTeMa, KOTOpad CCTb MOUTH 
y BC€X MCCIEFOBAHHBIX OPraHH3MOB: 
HaCCKOMBIX, MOPCKHX 3Be3f, JacpHurt 
uw T.4. Kpyrapre YepBH HCIIOIb3yIOT 
CMHCTBCHHbIM UMCIOWWMMCA y HUX 
TLR, 4TOOLI BOBPeMA OOHAPyKUTb 
B Cpefle BpegqHble GakTepHu U 436e- 
2%KaTb BCTpeuH Cc HUM. TLR B U306n- 
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TAMI TOLPA 


PASHOOBPASHE MYHKNHH 7OL/-NOQOGHbIX PENENTOPOB 


Ka>kAbIn Toll-NOACOHbIA PeELIENTOP PACNO3HaAeT 
KAKOU-HYOYAb XM3HEHHO BODKHbI KOMNOHEHT 

LWUPOKOFO CNEKTPA GOAE3HETBOPHbIX GTEHTOB, 
TAK 4TO BCe BMecTe TLR MoryT OOHAPY>KUTb 
NOUTU AlOOONU NaToreH. B KAETKAX PA3HOFO 


Tuna TLR NPUCyTCTBYIOT B PASAUYHbIX 
KOMOUHOLINSX, HO BCELAG ACUCTBYIO 
napamu. Y weaoBeKa O6Hapy- 
>KeHO 10 TLR UW yCTAHOBAeCHbI 
MHOrMMe COCANHeHYA, 
KoTOpbIe uM 
pacno3Haicrca. 
®OynHKuna TLR1IO0 
VU napTHepoB 
peuentoposB 
TLR3, 5, 7,8u9 


CBa3bIBaeTca 
c AMnonoAUcaxapuAamu 
TPAMOTPULLATEAbHbIX 


CBa3bIBAeTCA 

Cc O€AKOM 
MAQFEAAUHOM, U3 
KOTOPOrO COCTOST 
»KTYTUKU BaKkTepuu 


6akTepun 


CBs3bIBaeTca 

Cc AUNOTeUxXOeBON 
KUCAOTON (KOMNOHEHTOM 
TP AMNOAOKUTEABHbIX 
6aktTepun) vu 3MMO30HOM, 
o6pa3yembim rovOamu 


F CBaA3bIBOeTCA CO 


KaeTOuHaSA 
NOBEPXHOCTb 


GPI-3a9KOPeCHHbIMUY 
6eAKamMU Napa3suToB 


JIM MMEIOTCH Hy pactenuii. Tak, y Ta- 
6aKa ecTb N-6e10K, HEOOXOJUMBIM JA 
6opb6bl Cc BUpycoM Ta6a4yHOH MO3aH- 
KH, a Y COPHAKa apaOugoncuca 4ucIO 
TLR upespiaet 200. Ckopee Bcero, 
miepBbilt Toll-nofO6HbIM SeOK MOs- 
BHJICA Y OMHOKJICETOUHOLO OpraHi3Ma, 
o6mjero WpesKa pacTeHult U %®XUBOT- 
HbIX. BO3MOKHO, ITH MOJICKYJIbI Wake 
CHOCO6CTBOBAJIM SBOJIOWHH YeJIOBE- 
Ka: 6e3 scpcsbeKTHBHOM CHCTeMBI 3allH- 
THI OT WaTOrEHHBIX MUKPOOpraHH3MOB 
Hall BUY, HH 3a UTO ObI HE BbDKUII. 


B3aTve GACTMOHA 

PaHee CUMTAJIOCb, YTO CHCTEMA BPOXK- 
M€HHOrO HMMYHUTETA CILyKAT YEM-TO 
Bposle KpenocTHOH CTeHbI. HacTrosamuM 
60H pasbiIrpbiBaJICA MOCNe TOTO, Kak 
cTeHa Oblula WpO6UTa Hi BON! (T- u B- 
KJICTKH), HAXOAAWIMECA B KPpenocrTH, 
BCTYMaJIM B CXBaTKy C BparoM. Tenepb 
MBI 3HA€M, UTO CT€HA TIHATCJIBHO OX- 
paHsaeTca. OxpaHHHKH (MOJICKYyJIbI 
TLR) O6Hapy2KuBaloT Bpara HW WOAHH- 
MaloT wyM. Ilo ux CurHasly BOHCKO 
B Kpe€MOCTH IpHBOAMTCA B COCTOAHHE 
60€BOH FOTOBHOCTH, YTOObI OTPa3HTb 
araxy. Jpyrumu cnopamu, TLR mpu- 
BOUT B JeCHMCTBHe 06a KOMIIOHEHTAa 


cneuuoduyeckumu 
OaKTEPUAAbHbIMU 
AVNUAHO-6CAKOBbIMU 
KOMNACKCOMU U TAK 
HO3bIBOCMbIMU 


CBa3bIBaeTca 
Cc OAHOLENOYeUHON 
BUpYCHON PHK 


CBa3bIBaeTca 
Cc AByxLenoyeuHOoN 


BYpYCHoN PHK + 


CHCTeMBI — BPO*XACHHbIM AUMMYHHTeT 
M ajjaliTuBHbIM. 

TIpoucxoguT Bce STO CuIeqyIOWUM 
o6pa30m. Kak TOJIbKO KaKOl-HHOyb 
maTOoreH IpOHHKaeT B OpraHH3M, 
O4MH uu 6onee TLR (HallpuiMep, Te, 
uTO HAXOJATCA Ha NOBCEPXHOCTH Mak- 
podarosB WIM ACHAPUTHBIX KJICTOR) 
CBA3bIBaIOTCA C CTO KOMIOHCHTaMH, 
CKaKeM, C JIMMONOMCaxapuyaMH rpa- 
MOTPHIaTeCIbHBIX OakTepHii, U 0- 
Oy alOT KJICTKH K BbICBOGOOKJCHHIO 
Ha6Opa UMTOKHHOB., OTH 6eJIKH-MOC- 
PeCHUKH MOOUIM3yIOT Apyrue Mak- 
podarn, JCHAPUTHbIe KIeCTKH HW TIpo- 
ue SJICMCHTbI AMMYHHOM CHCTeMBI. 
OHOBPe€MCHHO IMTOKHHbI MOryT 
BbI3BaTb BCC CHMIITOMBI, XAPAKTeEPHbIe 
Id WHPeCKUMOHHOrO 3a6os/eBaHHA: 
MOBbINICHHe TEMIUepaTyPpbI, FOJIOBHYIO 
6os1b, O6mee HEJFOMOTaHue. 

MaxkpodarH H JCHJPUTHBIe KIETKH, 
3aXBaTHBUIMe MaTOreH, pa3MelaioT 
ero (parMeHTbI Ha CBOeCH MOBEPXHOC- 
TH, ONOBeLad O IPHCYTCTBHH B Op- 
raHH3Me 6OIe3HETBOPHOTO areHTa. 
B OTBeT Ha 9TO H Ha CHIHaJIbl, NOCbI- 
JIaeMbIe WMTOKUHAMH, KOTOPBIC BBI- 
CBOOOAWINCbh WO KOMaHye TLR, mpo- 
UCXO4MT akTuBauHaA B- u T-KIeTOK, 


CBs3bIBaeTca 
C OAHOWWENOYeYHON 
BUPYCHONM PHK 

. 


CBa3biBaeTca 

c CpG-6oratpimu 
yyactkamu AHK 
6akTepun uAu 


i BUPYCOB 


Mecto 
pa3pyWweHua 
natToreHa 


pacno3Halomux cneyudpuyweckue 
(bparMeHTHbI, W MaCCHpOBaHHad aTaKa 
Ha OOJIC3HETBOPHbIM areHT. He 6yyb 
TLR, B- u T-KNe€TKM OCTAaIMCb ObI 6E3- 
yuacTHbIMH HM AUMMYHHBIM OTBeET He 
Pa3BHJICA B MOJIHOM Mepe. 

EcTb UW elle OJMH BaxKHbIM MOMECHT. 
Tlocyie BbI3JOPOBJICHHA GOOJbHOTO B eTO 
Opr'aHH3ME B GOJIbIIIOM KOJIMYECTBE OC- 
TaioTca 7- 4 B-KNeTKH MaMATH, UB CyIe- 
AYIOWMH pa3 OH ClpaBJIAeTCA C Tako 
Ke HHMeKuveH ropa3syo Jerue. KneTKU 
WaMATH ACUCTBYIOT TaK ObICTPO, UTO 
BOCHaNIHTeJIbHaA peakWWA WHOrya 
BOOOmIe He BOSHHKaeT, a HHCPUMUpo- 
BaHHBbIi Jake HE JOraf[bIBaeTCA, UTO OH 
MOABepraJica PUCKy. 

Vrak, BpOKACHHDIM UW ayanTHBHbllt 
MMMYHUTCT — ITO Ba KOMMOHECHTA 
MMMYHHOM CHCTeMBI, yuaCcTByIOWHe 
B paciO3HaBaHHH MW YHHYTORKeCHHU 
maToreHos. B3sanMOAeCMCTBHe MeE*KAYy 
HMMM CJIyKUT HEOOXOJUMBIM yCJIO- 
BHeM 9(P)\beKTHUBHOH PaoorThl BCeli UM- 
MYHHOM CHCTeMBI. 


Opy>knue Ha Alo6onu cayyan 

YTOObI BLIACHHTb, Kak TLR KOHTPOIIM- 
PYIOT AKTHBHOCTb AMMYHHOHi CHCTEMBI, 
HeEOOXOZHMO UACHTHPUUMPOBATH 
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YHUKOB, MOPCKHE 3BESqbI M AQHHN 


MeuHukos ObIA YEACBEKOM CO 
CTPAHHOCTAMKU. B Ouorpaguv yyeHoro Tak 
TOBOPUTCS O BOEMEeHY ero NpebbiBaHus 

B [lacTtepoBckom UHCTuUTyTe: «B Alo6ylo 
noroay MeyHuKOB XOANA B FAAOWAX 

UC 30HTUKOM, KAPMOHbI CFO NAALTO 
TONOPLIMVANCb OT HAYYHbIX CTATEN. 

Ha roAoBe BCerAC ObIAG OAH U Ta Ke 
WAsING. YBACKLUIUCb YHEM-HUOyAb, OH, NO 
PACCESAHHOCTU, HEPEAKO CAANACS HA Hee», 


Ortkppitue Toll-6enKos vu Toll- 
NOAOGHbIX PELIENTOPOB CTAAO 
NPOAOCAKEHNEM UCCACACBAHU, 
KOTOPbIe HAYAA Gonee 100 ACT HA3GA, 
pycckun 6uoaor U.U.MeyHukos, 

no cylecTBy ChopmyAuposBaBln 
TEOPUIO BPO)KACHHOTO UMMYHuTeTa. 

B Hayane 1880-x rr. Me4HUKOB NDOBEA 
CACAYIOLUM SKCNEPUMeHT: COOpaB 
WWUNbI C MOHAGPUHOBOTO ACPeBa, OH 
BOTKHYA UX B AMYUHKY MOPCKON 3Be3Abl. 
K cAeayroujemy yTpy Wwunb!i ObIAU 
OKPy>»KEHbI MACCON KONOWALIUXCA 
KA@TOK, KOTOPbIe, KAK NOCANOADKUA 
YYeHbIN, ObIAV 30QHSITbI NOFAOLUGHVEM 
6akTepun, NONABLUUX B AMYUHKy 
BmMectTe C WUNaMMU. AHQAOrMYHylo 
peakuynio MeyHUKOB HOOAIOAQGA y 
AQQHUU, NOABEPrLunXxCa HALWECTBUIO 
cnop rpudos. B o6oux CAyyasx 6UOAOr 
CTAA CBUACTEAEM TAK HA3bIBAeMOTO 
arouyvto03a. 3a OTKpbITNe ParoLyvito3a 
YU UCCACAOBAHUe UMMYHUTeETA 
MeuHukos B 1908 r. ObIA YAOCTOCH 
Ho6enescKou npemun. 


MOJICKYJIbI, KOTOpble NepeqaioT CHTHa- 
JIbI OT AKTHBHPOBaHHbIX TLR, paciioyio- 
KCHHbIX Ha MOBCPXHOCTH KJICTKH, Ce 
APY, Pe OHV BKJIIIOUAIOT FeHbI WUTOKH- 
HOB H Jpyruix aKTHBaTOpo.. IloucKamu 
TaKHX MOJICKYJI-MOCDe€JHUKOB 3aHHMa- 
IOTCA MHOFHE y4eCHbIe, A KOC-YTO HHTE- 
PeCHOe UM yxe yalOCcb O6Hapy2XKHTb. 

Mbl 3Haem, uTo TLR, WOJOOHO MHO- 
rMuM ApyruM pewenTopaM, pacnoo- 
KCHHBIM Ha KJICTOUHOHM NOBeEPXHOCTH, 
lipHo6eraioT K NOMOWM 6eJIKOB-O0C- 
PeCAHUKOB, KOTOpple mepesaroT MWosly- 
4YCHHYIO OT HUX HHMOpMallHio Apy. 
Tax, Bce TLR, KpoMe TLR3, UCHOMb3yIOT 
Wid STON Wem 6en0K MyDS88, a TaKxKe 
MHOXKECTBO JIPyYrHX OeKOB, KaKHX 
MMCHHO — 3aBHCHT OT THA TLR. OFMH 
3 HUX, 6enoK Mal, yaacTByeT B Tepe- 
maue curHanos oT TLR4 u TLR2. TLR4 
MOMb3yYeTCA YCIYraMU ese JByX OeI- 
Kos, Tram u Trif, a TLR3 wepefaerT WH- 
(OpMalM10 TOKO C HOMOLIbIO 6eIKa 
Trif. Kak noKa3ai Cusyo Axupa (Shizuo 
Akira) 43 OcakcKoro yHuBepcuTetTa 
(ANOHHMA), Y TPaHCreHHbIX MBIMeH, He 
CHHTC3HpyIOWUX HEKOTOPbIe 43 STUX 
6e]1KOB-HOCDeCJHUKOB, HE BO3SHUKacT 
MMMYHHOrO OTBeETa Ha MaTOreCHHbIe 
MHUKpoopraHu3Mbl. TaKHM OOpa30M, 
6eNKH-NOCpefHUKU MOLyT CILYKUTb 
emje OJHOM MUUWCHbIO AIA HOBbIX 
MPOTHBOBOCHAaNIHTeCIbHbIX HW MpOTH- 
BOMUKPOOHBIX JIEKAPCTBCHHbIX T1pe- 
laparos. 


TlocKopKy TLR B3au4MOCHCTBYIOT 
C pa3sHbIMH Ha6opaMu 6e/IKOB-MOC- 
PC€AHUKOB, OHH MOLyT AaKTHBAUPOBaTb 
pa3yIM4Hble HaOOpbl TeHOB, ONTH- 
MH3HpyA KIICTOUHBIM OTBET Ha TOT 
WIM UHOK naroren. Hanpumep, TLR3 
u TLR7 pearupytoT Ha Bupycbl. OU 
3aIlyCKaloT IeMOUKY MOJICKYJIAPHbIX 
B3aHMOJCHCTBUM, KOTOpbIe HHAYUH- 
PYIOT BbICBOOOKAeCHHe HHTepdepoua, 
HaHOoslee AKTHBHOLO MIpOTHBOBMpyc- 
HOTO WHTOKHHA. TLR2, akKTUBUpyIo- 
IWHMCA B IPWUCyTCTBHH OakTepHit, CTH- 
MylIMpyeT BbICBOOOKeHHe LWeol 
rpyuMbl WHTOKMHOB, Cpe KOTOpbIx 
HeT HHTepdepoua, HO eCTb O6eJIKH, 
noo6yxalolyue HMMMYHHyIO CHcTemMy 
K YHHYTOXKeHHIO OakTepu. 

Bce, 4TO CTaJIO H3BECTHO B MOcCIIe]- 
Hee Bpema oO TLR, 3acTaBuyio Mepe- 
CMOTPE€Tb JaBHO CJIOKUBIIMECA Mpey- 
CTaBJICHHA O TOM, UTO BPOKAeCHHAA 
MMMYHHadA CHCTeMa CJIYKUT HCKHM 
6OapbepoM Ha HyTH uHdeKwuH, He 
O6NaqaliomuM U36“paTeMbHOCTbIW. 
Ha caMoM jeule OHa IIpeACTaBJIAeT 
co60H JJUHaMMYHbIM MCXaHH3M, yuactT- 
BYIOWMM B KOHTpOse MOUTH BCEX ac- 
M€KTOB BOCIIaJIMTeEJIBHOM Peak Op- 
TraHH3Ma UH €rO HMMYHHOYIO OTBETA. 


OT 60Ae3HU ACErMOHEPOB 

AO BOAYAHKUN 

Korya CTasIo ACHO, UTO Toll-MOOOHbIe 
PelenTOpbI MIrpaloT KIOUEBYyIO POI 


B 3aIlyCK€ AMMYHHOYPO OTBETA€, BOSHHK- 
JIO IPC AMOIOXRKEHHE, UTO UX PHIMO- WIM 
rMMepakTHBHbIe (POPMbI MMEIOT OTHO- 
IIe€HHE K pa3BHTHIO MHOTHX HHeKLH- 
OHHBIX 3a60/1CBAHHM UM paccCTPOHCTB, 
CBA3AHHBIX C HapyWICHHAMH B paooTe 
MMMYHHOM CHCTeMbI. TaK OHO HM OKa- 
3a10cb. IIpv CHH2KeEHHH BPO*KJCHHOrO 
MMMYHUTEeTA MOBbIMAeCTCA BOCIIPH- 
MMUMBOCTb K BHPyCHbIM H OakTe- 
PHaJIbHbIM HHDeKUMAM. Pe3syIbTaThi 
MATHICTHUAX HaGIOCHHM MWOKa3bl- 
Bal0T, UTO y JUOAeM C rumepakKTHBHOM 
dopmon TLR4 ceppe3sHpie 6akTepH- 
aJIbHbIe HHCCKIMOHHbIe 3a60J1eBa- 
HHA BO3HHKAIOT B MATH pa3 yale, YeM 
y HHJMBUAOB C HOPMasJIbHOH CPopMol 
aToro peuentTopa. Y »xepTB 6ome3Hu 
JIC(HOHEpOB YaCTO OOHAPyKUBAeTCA 
MyTaHTHbIM 7TLR5, HECHOCOOHDIM BBI- 
NOJHATh CBO (PyHKUHH, B Pe3yIbTa- 
Te HapyllaetTca pa6oTa BpOxJeCHHOL 
MMMYHHOM CHCTeMBI, HW OpraHH3M He 
MOXeET OOPOThCA C JIETHOHEIIIC3OM. 
OgHako rMlepakKTHBHOCTb AMMYHHOM 
CHCTeMbI He MeHee OMacHa. TouIbKO 
B CILIA u Espone oT cencuca, pa3BuBa- 
IOWELOCA B PE3YIbTATe TMMNepakTHB- 
HOcTH TLR4, exKeTOMHO yMUpaeT Sorlee 
A400 THIC. UEJIOBEK. 

Pa MCCUIeEMOBAHHM yKa3biBaeT Ha 
poub TLR B pasBHTHV TaKUX ayTOUM- 
MYHHDIX 3a60J1CBAaHMH, KaK CHCTCMHaA 
KpacHasd BOJ4aHKa A peBMaTOHAHbIA 
apTput. B sTOoM culyuae TLR MOXET pe- 
arMpOBaTb Ha MPOAYKTbI, BbICBOOOXK- 
WaeMbIe MOBPEXKACHHbIMH KJIETKAMH, 
BbISbIBATb AHOMAJIBHYIO BOCTIaJIH- 
TEIbHY1IO P€aKLLHI0 HW MPOBOL|MpOBaTb 
HeafleKBaTHbIM OTBeET ajanTHBHOH 
MMMYHHOU CHCTeMBI. Y 6OJIbHBIX BOJI- 
uaHKOH, HaupuMep, TLRO pearupyer 
Ha coOcTBeHHy!0 JIHK opranv3ma. 

CucTeMa BpOxXACHHOrO HMMYHHTEe- 
ta 4 TLR BIIMAIOT UH Ha PUCK pa3sBuTUuA 
HEKOTOPBIX CePpJeC4UHO-COCYAHCTHIX 
3a601eBaHU. Jliogu, Hecyuyve MyTa- 
M10 B reHe 7LR4, B MCHbINeM CTene- 
HH NOABEPXKEHbI ITHM WaTOJOrHAM. 
Bpurkmouenne TLR4 IpuBOAUT K CMAr- 
YeHHIO BOCHAaIMTeJIbHOH peakUHH, 
a CJIEMOBATEJIbHO, K YMCHbINCHHIO 
BCPOATHOCTH OOpa30BaHHA OJIALICK 
B KOPOHapHbIX Cocyyax. TakKuM OO6pa- 
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EXAPCTBERHDIE HPENAPATDI, JEWCTBYHOUME HA TLR 


30M, MoyuduKayna TLR4 CryxKUT ene 
OJHMM TIO XOJOM K JICEUCHHIO Cepyeu- 
HO-COCYJIMCTHIX 3a601EBaHHH. 


«PeryASTOp TOHA» 
UMMYHHOU CUCTeMbI 
CeroyqHaA MHOrHe PapMaleBTHuYeCKHe 
KOMMaHHu 3avHTepecoBamuch Toll- 
MOJOOHBIMH pelenmToOpaMu U OeKa- 
MH-nocpeyHuKaMH. TlorpeOHocTb 
B HOBBIX M€TOJaxX JICUCHHA HHDEKIL- 
OHHBIX 3a60]1IEBAHHH C KaxKJIbIM FOOM 
YBeIMUUBACTCA, T.K. BCe SOI MaTO- 
reHHbIX MAKPOOpraHH3MoB IpHodpe- 
TaeT yCTOMYMBOCTb K aHTHOMOTHKaM, 
MOABJIAIOTCA PaHee HCH3BECTHBIEC, BbI- 
COKOBM)PYJICHTHBIe WITAMMbI BUPycoB, 
BO3paCcTaeT Yrpo3a OHOTEppOpui3Ma. 
Hanpumep, ucnop3sya TLR, MO%*KHO 
co3faBaTb Oomee Se30MacHbIe HU 3c—p- 
(PCKTHBHbIC BAaKIMHbI. CerosqHA B CO- 
CTaB BaKUMH YaCTO BKJIIOUAIOT ajlb- 
IOBaHTHI — BECLICCTBa, yCHIMBaIOWHe 
MMMYHHDIM OTBCT Ha BBOAMMbBIM aHTH- 
reH. OAHAaKO OOJIbIIMHCTBO aJ/bIOBaH- 
TOB He O6ecMeYHMBaIOT MOJHOLWCHHbIM 
OTBET, AKTHBUPyA OJHU THIIbI KIIETOK 
MMMYHHOH CHCTeMBI B OOJIbIIeH CTee- 
HH, ¥eM Apyrue. MHorue KOMNaHH, Ha- 
Ne€AiCb PEIUUTb ITY IPOOMEeMy, paboTaloT 
Haji CO34aHHeM BaKIMH C MCIOJIb30Ba- 
HHeM BeIIeCTB, AKTHBUpyloujux TLRY, 
KOTOPbIM pacilO3HaeT WMPpOKHH CieKTp 
6OakTepuii uU BUpycoB U UHAyWMpyer 
afleKBaTHbIM UMMYHHBIL OTBCT. 
UccneyopaHue TLR MOMOrmO HaM 
TakxKe HalHTH HeKOTOpble CMOCOOBI 
3allUTbI OT MaTOreHHbIX MHUKPOOp- 
Tr'aHH3MOB, KOTOPbIe MOryT OKa3aTbCcA 
B apceHalle 6HOTEPpOpHcTosB. OHH 
M3 TaKHX MaTOreHOB — MOKCBUPpycbl. 
OHH O6s1aalOT CIIOCOOHOCTHIO BbIBO- 
WUTb 43 crpoa TLR UB pesyibTate Oc- 
TaIOTCA H€3AMCYECHHbIMH. Mpl OOHapy- 
KUM, YTO, YHaJIMB BAPYCHbIM OeJIOK, 
YHakTHBUupyiomun TLR, MO%#KHO 0- 
JIYYMTb OcabsIeHHy10 (pPopMy Bupyca 
WM UCHOMb3OBaATb CC KaK OCHOBY JIA 
BaKIMHbI IpOTHB NOKCBUpycos. 
3Had, KaK (byHKWMOHUpyIoT TLR 
MBKaKOM COCTOAHHM HaXOUTCA 
BPORKJCHHAA UMMYHHaA CHCTeMa OOJIb- 
HOTFO, BpauH CMOTyT YYHTbIBATb 3TO 
TIpH ero JIeYeHUU. Tak, ECM B OOMbHH- 


BeuectBa, KOTOpbIe AKTUBUPYICT TLR, A CACAOBATEAbHO, YCUAUBOIOT UMMYHHYt0 
PEAKLIUIO, MO9KHO UCNOAb3OBQTb AAS NOBbILIGHUS AKTUBHOCTU BOKLIVH UV 3CLUMITbI 
OPraHVv3mMa OT UHOeKLUNM. Kpome TOrO, OHV CNOCOGHbI ACDKE MOOUAM30BOTb 3CLUVTHbIE 
CUAbI OPFAHU3MA NPV OHKOAOFMYeECKUX 3A60AeBOHUGX. BELECTBA — UHrMOuTOpHI TLR 
CAYKAT AAS YMEHbLUCHUS BOCNGAeHUA. 


AEMCTBUE NPENAPATA 


Axktusupyet TLR4 


Axktusupyet TLR7 


Axktusupyet TLR7 


u TLR8 


Axtusupyert TLR9 


UnHru6upyert TLR4 


UnHru6upyert Bce TLR 


Unru6upyert sce TLR 


NPUMEPbI/OUPMA-MPOUZBOANMTEAb 


MPL, CPEACTBO NPOTUB AAAeprun, GAbIOBAHT. 
Corixa (Cust); 
NpoBoastca MACLUTAGHbIe KAMHUYeCKUe UCNbITAHUS 


ANA245 (u3zaTOpUOuk), NDOTMBOBUMpYCHbIN npenapat. 
Ananays (CaH-Avero); npoBoAsTCa nepBble 
KAUHUYECKUE UCMBITAHVS AAS NPOBEPKU SOdeKTUBHOCTU 
AeyeHus renatuta C 


VUmukBumo,, npenapat AAs OopbObl C OCTPOKOHEYHbIMU 
6o0poAaBKamu, ACYEHUS BA3AAbHO-KAETOUHON 
KAPLUWHOMbI UM CTapYeckoro KepaTo3a. 

3M (Ceut-Noa, wit, MAHHeECoTa); UMeeTCa B NPOAGKE 


NpoMyu, AAbIOBGHT, NoenapatT AAs AeYeHUs| 
M@AQHOMBI UV HEXOAYKUHCKUX AUM@OM. Coley (YSAACAM, 
uit, MaccauyyceTc); NDOBOASTCA MACLUTAOHbIE 
KAUHYYECKNe UCNbITAHUA 


£5564, npotusocentuyeckun npenapat. Eisai (TMHeK, 
wut, Hbto-A>Kepcu); NpOBOASTCS NepsBble KAMHUYeECKNe 
VcnbITaHus 


RDP58, npenapat AA AeYeHUs HECneLNguyeckoro 
{3BEHHOFO KOAUTA U OOAeE3HU KpoHa. Genzyme 
(KenmOpuaK, wit. Maccauycetc); HOYNHaIOTCA 
KPyYNHOMACLUTAGHbIe KAVHUYECKNe UCNbITAHUA 


OPN201, npenapat AAS ACYeHUs| GYTOUMMYHHbIX 
3q60AeBaHUM. Opsona Therapeutics (AyOAUH, 


UpaaHAus); NPOBOANTCS| TECTUPOBOHUME HO Y0KUBOTHbIX 


Wy NOCTYNHT WalWWeHT C HH(eCKIMOH- 
HbIM 3a00JIEBAHHEM H OOHAPyXKUTCA, 
uTOy Hero K TOMy Ke HapylleHa paobota 
TLR4, TO eMy MOryT Ha3HayTb ysap- 
Hbl€ JO3bI AHTHOMOTHKOB WIM areHThl, 
CMOCOOHbIe MOACTeErHYTb HMMYHHYIO 
CHCTeMy, C TEM 4UTOObI KOMHCHCHPO- 
BaTb HMCIOWMHCA DEexktT. 
CTuMylIMpya MMMYHHYIO CHCTeMYy, 
HeOOXOJMMO HOMHUTS, 4YTO Halla OC- 
HOBHad 3aJ\aua 3aKJNOYACTCA B U36aBJIe- 
HMM OpraH3Ma OT WaTOreHHOrO MHK- 
poopraHu3Ma, He BbI3bIBaA IPH ITOM 
aHOMAJIbHO CHJIBHOM BOCHaJIMTeCJIBHOM 
peakuu. C pyro CTOpOHHI, JO6bIe 
lipelapaTbl, CMATUaIOWWe BOCHasIeHHe 
yepe3 mojsaBleHve akTHBHOCTH TLR 
MYMCHbIICHHE KOJMYeCCTBA WMTOKH- 
HOB, HE JOJOKHbI YHHYTOKATH 3aljT- 
HbI€ MCXAHH3MbI CaMOrO OpraHH3Ma. 
XOPOWMM YPOKOM CJIyXKUT OTIbIT 
NIpHMeHeHHA MpOTHBOBUPYyCHbIx 
mpenapaTos, B3aHMOACHCTBYIONIAX 
c TNF-a, ONHUM H3 WUTOKHHOB, KO- 
TOPbie€ NOABJIAIOTCA B OTBCT Ha aKTH- 
Bauio TLR4. TNF-a, o6pa3yloulnlica 


B xofe HH*PeKUMH HM MO Mepe pa3- 
BUTHA BOCHaNMTeIbHOW peakuHy, 
HakalJIMBaeTCA B CyYCTaBaxX OOJIb- 
HbIX Pe€BMATOHJHbIM apTPHTOM. 
CneuuduyHbie K HEMy MpOTHBO- 
BOCIaJIUTeIbHbIe WpelapatTl JevctT- 
BUTCbHO CMATUAIOT CHMIMTOMBI, HO 
y He€KOTOPbIX OOJIBHEIX IPH JIMTEIIb- 
HOM HX TIpHeMe pa3BuBaeTca TyYOep- 
Kye3. BO3MOKHO, HH*PeCKUHA Y HAX 
CylWJeCTBOBAaJIa MW paHbllle, HO MPOWecc 
HOCHIJI BANOTeCKYINMM XapakTep u mpu 
NOfaBIICHHU BOCMAIMTeEJIbHOH peak- 
[MM Pe3KO AKTHBU3HPOBAasICA. 

TloqBoyqx UTOrH, MOKHO CKa3aTb, 
utTo Toll-ofO6HbIe PeLeCNTOPbI Hr- 
paloT B HallieM OpraHu3Me Takylo %Ke 
polb, YTO HW peryNATOP TOHA B CTe- 
peonpveMHHKe: OHU MOAepKUBAIOT 
PpaBHOBeCHe MOXY afanTHBHbIM HM- 
MYHHTETOM H BOCIIaJIMTeJIbBHOM peak- 
ue. CerogsjHaA y4YeHble ULLyT CIOCOObI 
culerkKa NOJMpaBUTb ITOT peryATOp — 
TaK, UTOObI MOXKHO ObLIO YMCHbIULAaTb 
BOCIIaJINTeEIbHYIO PeaKIUHI0 6e3 yuep- 
6a UMMYHUTeTYy. 


B MUpe wayku 


Wow, Fired ooh. ne. i) 
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KOCMOE’ 
KPHSHG CPEQHETO 
BOSPACIA 


Bo BCeEACHHOU BCE 
ELLIE POXKAAIOTCH 
3BE3AbI U YEDHbIE 


AbIpbI. 


B revenue nocnequux 14 mpg. eT 
KOCMH4YECKOE CTPOHTEJIBCTBO HO-CTe- 
MI€HHO MepeMeMaeTCA OT KPyIHBIX r'a- 
JIAKTHK K MeJIKMM. B TeueHHe NepBor 
MOJIOBHHbI *KH3HU BceseHHOH B rura- 
HTCKUX raslakKTHKax C—POPMHPOBAJIOCh 
OrPOMHOE KOJIMYECTBO 3BE3, A CBEPx- 
MaCCHBHBIX YEPHHIX JbIP, KOTOPHIe 
WaloT SHEPriio APKMM KBa3apaM (Ci1e- 
6a). BO BTOpOoM NOMOBMYHE %KYU3Hu 
aKTHBHOCTb TrHraHTCKHX TasakTHK 
CHH3HJ1aCb, HO POPMUPOBaHHE 3BE3I, 
M YeEPHEIX AbIP MPOMOKAIOCH B a- 
JIAKTHKaX CpefHero pa3Mepa, TaKHxX 
Kak Ham Mneunpitt Ilytp (6 yenmpe). 
B 6yayWeM OCHOBHBIMH yuacTKaMu 
KOCMHYECKOM aAKTHBHOCTH CTaHyT 
KapJIMKOBbIe TalaKTHKH, Kaxyad U3 
KOTOPBIX COJCP2KHT JIMMIb HECKOJIbKO 
MHJIJIMOHOB 3Be3) (CNPaed). 

JjO HefqaBHux TOp OObUIMHC- 
TBO aCTPpOHOMOB Tpesnonaran, 
uTo BcemeHHadA BCTYIMJIa B CBO 
Be€CbMa CKYYHBIM CpeqHuUM BO3pactT. 
CuutTalocb, YTO PpaHHAA MCTOpHuA 
BceneHHOH (IpvONH3HTeIbHO JO 


6 MIIpA. eT WOcue BOMbUIOrO B3pbIBa) 


6blla SWOXOM KOCMHYeCKOrO cbeliep- 
BepKa: TaulaKTHKH CTaJIKHBaJIMCb 
M CJIMBANIMCb, OFPOMHbIe UePHbIe 
WbIPbl BCACbIBAIM CTPeCMUTEJIbHbIC 
BOJOBOPOTHI a3a, POX allOCb 6OsIb- 
MO€ KOMMYECTBO 3BeE34. HO B TeueHue 
cnefqyiouju4x 8 MJIpy. WeT cuMAHHe 
ramaKTHK CTaylo OcilaOeBaTb, rura- 
HTCKHE YEPHbIle JbIPbl YCIIOKOWJINCh, 
4 POPMUPOBaHHE 3BE3J 34MEJJIJIOCb. 
MHOrHe aCTPOHOMBEI ObIJIM YO@RK CHE, 
uTO IIPHXOJMT KOHEL, KOCMHYeCKON 
MCTOPHH UB OyAYUeM Hac *K eT Oec- 
KOHEYHOE PaclIMpeHue CNOKOMHOK 
wu cTaperomen BceneHHoH. 

Ho Ha6s0UeCHHA NOCIICHUX JICT 10- 
Ka3aJIH, UTO COOOMIEHHA O KOHYMHE 
BcesieHHOH lIpeyBeIMYeHbI. buraroyapa 
HOBbIM KOCMHYCCKUM OOCepBaTOPHAM 
WM OCHallle€HHI0 HAa3€CMHBIX TEJIECKONOB 
COBPe€MCHHbIMH TpHOoOpaMu acTpo- 
HOMBI OOHapyxXHJIM, YTO O1M3KHE 
K HaM raslaKTHKH OblIM OUCH AKTHB- 
HbI B H€JaBHEM MpOmioM. (IlOcKOJIbKy 
CBET OT 6oIee WAICKUX raslaKTUK “pet 
WO Hac JONbIUIe, MbI HAGONAaeM UX Ha 
6onee paHHeli cTaquu pa3sBuTUusA.) > 


PeHTTeCHOBCKOe H3JIy4eHHe Aep OT- 
HOCUHTCJIbHO 6M3KUX K HaM raylaKTHK 
WOKa3aJlO, UTO TAM CKPBITbI UPeC3BbI- 
ualMHO MACCHBHBIC€ YCPHBIe AbIPbI, BCC 
elle NMOKUpaloujve OKpy2Xalowmluu raz 
YW bib. A pu Gomee WETaIbHOM 3y- 
4eHHH CBETA, HCIIYWJEHHOLO raslaKTH- 
KaMH pa3JIMYHOTO BO3pacTa, BbIACHH- 
JIOCb, UTO TEM POPMUPOBaHHA 3Be34, 
He YMCHbIIaeTCA TaK ObICTPO, KaK CUH- 
TaJIOCb paHbile. 

Crano ACHO, 4TO B paHHen 
BcemeHHOH JOMMHUPOBaJIM HEMHO- 
rue ruraHTCKHe ralakTUKH, cofep- 
Kae KOJOCCAaJIbHbIeC UCPHBIE JbIPbI 


caMbile TOUHbIE ONTHYeCKHeE pey- 
cTaBlleHua O BcesIeHHOH NOABHJIMNCh 
6narogqapaA paboTe KOCMMYeCKOTO 
Temeckona «Xa661». Ha rmy6oKux 
CHMMKax JIByYX KPOWeCUHbIX yuacT- 
KOB He6a, NOJYYCHHDIX alMapaTOM 
C J€CATHCYTOUHOH SKCNO3HUHeH ye- 
pe3 4eTbIPe UBETHDIX (PUMbTpa, yye- 
HbIe OOHAPYXUIM ThICHYN WaseKux 
ramakTUK, HaMOouee CTapaA U3 KO- 
TOPbIX OOpa3z0BaslaCb CHYCTA BCero 
1 MIpz eT NOCcNe BOMbUIOLO B3PbIBa. 
AHa CaMbIxX NOCJICMHUX CBeEpxI1y60- 
KMX CHHMKax «Xa66s1a> BAJMMOCTDb 
emje yume. ACTDOHOMBI XOTAT y3- 


HOBbIe HOOAIOACHIA NOKA3bIBOIOCT, 
YUTO COOOLUEHUS O FOS AYLLEU CMepTU 
BCEAGHHONM ObIAU CUABHO NPeCYBEAUYEHbI. 


MW ACMOHCTPHPOBAaBUIHE BCIIbIMIKH 
3Be32006pa30BaHHAa. B COBpeMeH- 
HOH xe BceneHHOM PopMUpoBaHHe 
3BeC34, HW aKKPeCUHA BeLeCTBa Ha 4ep- 
HBIC J[bIDbI IPOMCXOAUT MOBCEMECTHO, 
B TOM YHCJIe HW BO MHOXKECTBE ChesHUX 
VW MaJIbix rajlaKTHK. 


Tay6okue CHUMKU 
UToopl 
BceneHHOM, ACTPOHOMDI CHayasia 


BOCCTAHOBUTb HUCTOPHIO 
AOJUKHbI MOHATb CMBICJI TOTO Mopa- 


3HTCJIbHOrO PasHOOOpa3sHA OODbEK- 
TOB, KOTOpOe OHH HabsiofaroT. Hau 


CPEAHMN BO3PACT 


HaTb, Kak CaMble CTapble HU JaseKue 
OObEKTHI MPeBpaTHJIMCb B COBpe- 
MCHHbIle raakTUKH. TIOHATb CBA3b 
HaCTOAM Ero C MPO IbIM — Of,Ha U3 
OCHOBHBIX 3aJ}a4u COBPEMCHHOH actT- 
POHOMUH. 

BaKHbIM IaroM CTaHeT pa3paoorT- 
Ka KOCMHYCCKOHM CTpaTHurpapmun — 
BbIACHCHHe TOTO, KaKHe OObECKTHI 
Cpe THICAY rawaKTHK Ha r1yOOKOM 
CHUMKE paCIIOJIO2KCHbI K HaM OJIWKeE, 
a Kakue Jaspue. CraHsapTHplii cn0- 
C06 peluTb NOCTaBJICHHY!IO 3ayayy — 
MOJYYATb CHEKTP KaK AOU rasakTUukKu 


Ob30P 


m@ PQHHSS UCTOPUs| BCEACHHON ObIAG OYPHON SNOXON, OTMEYEHHON CTOAKHOBE- 
HYSIMU TAACKTUK, MOLUHbIMU BCNbILUKAMU POPMUPOBAHNUS 3BeE3A, U POKACHNEM 
MOCCUBHbIX YEPHbIX AbIp. BAArOAaps CNAAY KOCMUYECKON AKTUBHOCTU MHOrMe 
ACTPOHOMbI NOBEPUUAN, YTO CACBHbIC AHY BCEACHHON YLUAU B NPOLUACe. 

mB NOCACAHNE FOAbI YYCHbIE COHAPYKNAN YEPHble AbIbI, BCE ELLE AKTUBHO 
NOXKUPAIOLUNE FA3 BO MHOFMX BAV3KUX K HOM FAAAKTUKAX. HAGAIOACHIA TAKKE 
NOKA3QMN, YTO POPMUPOBAHHe 3Be3A, HE 3AKOHYVBAAOCC TAK ObICTPO, KAK Ay- 


MQM POHbllle. 


= B PAaHHeN BCeEACHHON AOMUHUPOBAAO HEOOAbLLIOE HUCAO FVOHTCKUX FAAQK- 
TUK, TENEPb AKTUBHbIMU CTAAU BOAEE MEAKUE V3 HX. 


WU U3MEPUTb Cro KpaCcHOe CMeMICHHE. 
Vi3-3a pacumupenua BceneHHonH J1n- 
HH B CIe€KTpe JasleKUX HCTOUHUKOB 
CMCLICHbI B KpaCHyIO CTOPOHy: 4emM 
CHJIbHee CJ BUHYTHI JIMHMH, TEM Jasib- 
me OT HaC HCTOUHHK B IIPOCTpaHCTBe 
MW BpemeHu. Hanpumep, eqfH4HuU4YHOe 
KpacHoe CMeleHHe O3HaUaeT, UYTO 
MHA BOJIHbI BO3pOcia Ha 100%, 
TO €CTb yBemuunsacb BABOe. CBeT 
OT Takoro OObeKTa Ob UCIYyUIeH 
IpHMepHoO Yepe3 6 MIH. NeT NOCHE 
Bombwioro B3pblBa, YTO MeCHbILe NO- 
JIOBHHbI BO3pacTa BceneHHoH. Ha 
CaMOM jJjeJle ACTDOHOMBI yKa3bIBaloT 
riyOu“Hy Wpomioro He B equHuWAX 
BpeMeHH, a B CAMHUWAX KpacHoro 
CMe€IICHHA, WOCKOJIbKY IPAMO H3Me- 
PpAeTCH UMCHHO OHO. 

OnpegemeHHve KpaCHbIxX CMEeLIe- 
HMM — Haf[e*KHbIM CIOCO6 BOCCTaHO- 
BHTb KOCMHYECKYIO HCTOPHI0, HO Ha 
CaMBIX I'JIyOOKUX CHUMKax I1paKTH- 
4YeCKH HEBO3MO2KHO H3MEPUTb Kpac- 
Hoe CMeleHve BCeX TalaKTHK. Bo- 
Me€pBbIX, HX Ype3sBHryaiHoO MHOTO. Ho 
elle BaxKHEee, YTO HCKOTOPHIe rasiaK- 
THKH 4YPe3BbIYaMHO CaObl, UX TYCK- 
JibIlt CBET COCTOHT 43 OFHOrO (POTOHAa 
B MMHYTYy Ha KBaypaTHblii CAHTHMETP. 
Korga loulyuaioT CHeKTp raslakKTUKH, 
WudpakuvHOHHasd pelleTKa CleKTpo- 
rpacba paccenBaeT STOT TYCKJIbIM CBCT 
110 6OJIbILOM NWIOMa AM JeETeKTOpa, 4TO 
Wenaet CHrHaJI Ha KaK OU JJIMHE BOII- 
HbI eile cu1a6ee. 

B xKounue 1980-x JIeHHOKC KrioBbpe 
(Lennox L.Cowie) u3 AcTpoHomu- 
yeCKOrO HHCTUTyTa laBaMckoro yHu- 
BepcutTeta 4 Cafimon JIuamu (Simon 
J. Lilly) u3 TexHonoruyeckoro UHCTH- 
TytaB Lhopuxe (IsBernapua) paspa- 
60TaIM HOBbIM MCTOA, NO3BOJAIONLUM 
O6OHTHCb 6€3 CNO*KXHOTO U3MeEpeCHHA 
KpacHbIxX CMeIeHuu. OHU cboTrorpa- 
duposamu He6O 4epe3 CBETOMUIIb- 
TPbl, UponycKalomMe yibTpaduolie- 
TOBBIM, 3CJICHbIM WIM KpaCHbIM CBET, 
a 3aT€M H3MePpAJIN APKOCTb raslaKTHK 
B KaKJOM H3 JaHHbIX WWalla3OHOB 
(cm. puc. na cmp.45). TakuM OOpa- 
30M, OJIN3KHE ralaKTHKH C MOJIOAbIMU 
3Be34aMH OKa3bIBalIMCb OMHAKOBO 
APKUMU BO BCeX Tpex AMalla3soHax. 
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VU3yyaa rAYOUHbI NDOCTPAHCTBA, ACTPOHOMBbI NOAYYAIOT 
CBEACHUS O NPOLUAOM BCEACHHONU, NOCKOAbKY CBET OT 
AQACKUX CObEKTOB UAET AO HAC AOArO. bonee 10,5 MAPA. 
ACT HO3CA, OFPOMHbIE FAAAKTUKU CTAAKUBOANCb * 
U CAVBAAMCb, CTUMYAUPya POK ACHE 3BE3A U NOSBACHUe 
Ta30 HA CBEPXMACCUBHbIX YEPHbIx AbIDaxX. AKT BOE 


POKACHUNE 3BE3A VU POCT YEPHbIX AbIP B AAPAX FAAAKTUK 
NPOCAOCAKAAOCC VU 8 - 10,5 MAPA. ACT HA30A. 30TeM 
OKTUBHOCTb YEPHBbIX AbIP UV 3BE3A006pa30BaHue 

B KPYNHbIX FAAGKT, «CTO 30TYXATb. CErOAHA 3BE3 Ab! 
B OCHOBHOM POD; B HEOOAbLLINX CNP AAbHbIX 

VU HENPOBMAbHEIX Fi KTUKOX. 


ALFRED T, KAMAJIAN 


Oguako B CII€KTpe TaKOl rasakKTu- 
KH HMEeTCA PeC3KHHM OOpbIB Cpa3y 3a 
YIbTpaPUOJIeTOBbIM AMalla3OHOM, Ha 
amuHe BomHbI 912 anrcrpem. OH BO3- 
HHKaeT MOTOMY, YTO HeHMTpasIbHbIt 
BOJOPOY BHYTPH H BOKpyr raslakKTHKu 
MOTIOMAeT U3JLyYeHHe C Goee KOPOT- 
KMMH JVIMHaMH BOJIH. IIOCKOJIbKy CBeT 
OT JjasIeKUX raslaKTHK CMCLICH K Kpac- 
HOMY KOHLy CUeKTpa, OOpbiB epeme- 
wmaeTca K 6oee AJIMHHbIM BOJIHaM. 
EcuIM KpaCHOe€ CMEMMeHHE JOCTaTOUHO 
BCJIMKO, TO raulaKTHKa He OyeT BUA- 
Ha B ViIbTpa*HOJIeETOBOM AMalla3ouHe, 
a €CJIM OHO ese 6OIbIe, TO rasakTH- 
Ke He CyYKJCHO ObITh OOHapyKeCHHOH 
MW B 3€JICHOM AMalla30He. 

TakuM MeToyOM Kiosbe 4 JInmn 
CMOIVIH pa3fsieIHTb raslaKTUKH CO 3Be3- 
WOOoOpa30BaHHeM Ha WMpOKHe HHTep- 
BaJIbI 110 KDaCHOMY CMEIIeCHHI0, rpy6o 
yKa3biBaroljue HX BO3pacT. B 1996r. 
Yapsp3 Creriyen (Charles C. Steidel) us 
KanuqopHutickoro TexXHONOrM4ec- 
KOrO HHCTHTyTa MW ero COTPyYJHHKH 


MCHONIb30BaNIM JAHHbIM MeTO, UTO- 
ObI BbIACIIMTb COTHH A PeCBHHX rasiakK- 
THK C POPMUPYIOUIMMUCA 3Be3/1aMuU 
MW KpacHbIM CMEeICHHEeM OKONIO 3, T.e. 
C BO3pacTOM OKOJIO 2 MJIPA. eT 1OC- 
ne Bompmoro B3pprBpa. KOHTPOJIbHbIe 
CMe€KTPbl HEKOTOPbIX H3 STUX rasakK- 
THK, MOYYeHHbIe C MOMOIMILbIO MOLI- 
Helmero JeCATHMeTPOBOrO Tese- 
cKxona «Kek» Ha MayHa-Kea (Iasanin), 
NOATBEPAWIU, UYTO OOMbIIMHCTBO U3 
HUX AeCMCTBUTeEIbHO UMeeT Takoe 
KpacHoe CMeLIeHHe. 


OB ABTOPE: 


10,5 MAPA. ACT HO30A, 


-_> 


8 MAPA. ACT HO30A 


. 


- 
™ 


Hawa snoxa 


= 
Hawa fanaktuKa 


Kak TONbKO KpaCcHOoe CMeLICHHE Tra- 
JIaKTHK U3MeCpeCHO, MOXKHO NpHCTylaTb 
K PCKOHCTPYKI[MH HCTOPHH 3Be3,006- 
pasopaHna. 13 Ha6moyeHun O1MxKal- 
WIMX rajlaKTUK H3BeCTHO, YTO 3a OIIpe- 
eNCHHOe BPCMA Ha CBCT NOABJIACTCA 
HeOOJIbINOE YHCIIO MACCHBHBIX HM MHO- 
XKECTBO MaJIOMaCCHBHbIX 3Be34. Ha 
Kable 20 3Be3],, TOJOOHbIX COJIHLY, 
poxyaeTca OHA 3Be3a C Maccon 
B 10 pa3 60nbuIIe COJHEUHOH. 

MaccuBHble 3Be3Abl U31yuai1oT 
yibTpauoyeTroBbli uu romwy6or 


Smu Baaep (Amy J. Barger —- npodeccop actpoHomuu B BUCKOHCUHCKOM 
yHvBepcutete B MaAuconre, npenogaet B FaBauckom yHuBepcutete B MaHoa. 
BaaKep 3alutTMAa AUCCepTayuto NO ACTPOHOMmUN B 1997 Fr. B KeEMOpUA>»KCKOM 
YHVBEPCuTeTe, A 3ATEM NOOBOANAG UCCACAOCBOHUS B ACTDOHOMUYECKOM UHCTUITy- 
te [aBpanckoro yHuBepcu Teta. Kak KOCMOACI-HABAIOACTEAb OHO UCCACAYET ACAC- 


KUe CObeKTbI BCEACHHOM C NOMOLUbIO PEHTTEHOBCKON OOCepBaTOpUN «YAHApa», 


KOCMUYECKOTLO TEACCKONA «XAGGA» U ONTUYECKUX TEAECKONOB B OOCepBaTOpUsXx 


Kut-Muk B Apu3z0He u MayHa-Kea Ha fasanax. 
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ACTPOOUSHKA 


CBeT, TOIra KaK 3Be3bI MaJIOH Mac- 
Chl — XKeJITbIM HW KpacHbii. Ec Kpac- 
HOe CMEeIICHHe AaseKOM rawakTUKH 
M3BECTHO, ACTPOHOMBbI MOTryT OIIpe- 
NeCNUTb €€ UCTHHHDIN CMeKTp (B ee 
COOCTBEHHOM CHCTeMe OTCUEeTA). 
Torgja, H3MCPHB MOMHOE yiIbTpadpuo- 
JIETOBOe H3IyYeHHe TawakKTHKH, HC- 
CNe€WOBaTeJIM MOryT OLWCHHTb KOJIH- 
4YeCTBO MACCHBHBIX 3Be3, KOTOPbIe 
2KUBYT BCCYO JIMIIb HECKOJIBKO JeCAT- 
KOB MYJIJIMOHOB JIeT — KpaTKHM Mur 
10 raslIaKTHYeCCKUM CTaHyaptTam. Ecum 
TEM 3BeE34000Pa30BaHHA 3aMe/IA- 
eCTCA, KOJIMUYCCTBO MACCHBHBIX 3Be3J, 
ObICTPO CHWKaeTCA, MOCKOJIbKy OHH 
YMHUpaloT BCKOpe MOCIIE CBOETO POxK- 
menus. B Hamen TanakKTuke, BIOJHE 
PAMOBOH COBPCMeCHHOM CiupasIbHOH 
CHCTEME, KOJIMYECTBO HaGOIIOTAeCMbIX 
MaCCMBHBIX CBCTHIJI yKa3bIBaeT Ha TO, 
UTO 3BE3bI POPMUPYIOTCA CO CKOPO- 
CTbIO H€CKOJIDKAX COJIHCUHBIX Macc 
B Tom. OfHaKO B raslaKTHKax C OO/Ib- 
IMM KpaCHbIM CM€ICHHEM TEMI Pox- 
Wena 3Be34,B 10 pas BpIIUe. 

Korga Krospe 4 JIMJWIM BbIMMCIIMIIU 
CKOPpOCTH (OPMUHpoBaHHA 3Be3, BO 
BC€X HaOMOfaBIUMXCA UMM TaslakTH- 


B PaHHeN BCEACHHON C NOMOLLUbIO 
CyOMNAAUMeTpPOBOU KaMepbI SCUBA 
Ha Teaeckone «ApK.K.MakCBeAA» 
o6cepsatopun MayHa-Kea (fasann) 
ObIAU OTKPbITbI FAAAKTUKU NOC ACABHO 
BbICOKOU CBETUMOCTM. SIDKOe NATHO 
CA€BO, BEPOSITHO, ADEBHAA, OKYTAHHASI 
NbIAbIO FAAAKTUKA, B KOTOPON 3BE3Abl 
POKAAIOTCSH C YACTOTON: BONES 1 ThIC. 
COAHLB TOA. 


3Be3, BO BceneHHou, Mayay obey - 
HUYJI CBOH pesyIbTaTbi Cc TlOJTy 4eCHHBSI- 
MH 3 ONTHYECKHX HaOJOAeCHUH AIA 


C 30MeEAACHUEM TEMNG 3BE3A000PA30BOHNAI 
CHUDKAETCH KOAUYECTBO MACCUBHbIX 
3BE3A; OHV YMUPAICT BCKOPE NOCAE 


CBOCTO POKACHMSI. 


KaX, OHH IPM K WOpa3sHTe/IbHOMYy 
BbIBOJLY, YTO BO BcesleHHOM MpOHv30miel 
MOMCTHHHE AeCMOrpaduyecKHt B3pbIB 
IPH KpacHOM CMeIIeHHH OKOIIO 1. 

B 1996 r. IIbepo Mayay (Piero Madau) 
u3 KanudopHulickoro yHHuBepcutTeta 
B CaHta-Kpyc IPHMCHHII MeTOY, Ipey- 
JIOKEHHHIN Kroppe i JIMIIM, K aHasIM3y 
WaHHbIX MlyOOKOrO CeBePHOrO CHUM- 
Ka, MOJIYHCHHOYLO «<Xa6610M». JJaHHbIe 
OKa3aJIMCb UAeCasIbHbIMM JIA TAaKOTO 
MCCIIEMOBAHUA H3-3a OYCHb TOUHOTO 
M3Me€peCHHA WMHTCHCHBHOCTH B Ye- 
TbIpexX Wuana3soHax CueKTpa. UTOObI 
YTOUHUTb HCTOPHIO POPMMpoBaHHA 


HM3KUX KpaCHblX CMCIICHUH. OH O6- 
Hapy2XHJl, UTO HHTCHCHBHOCTb Cop- 
MMpOBaHHA 3Be34 JOCTMrala Mak- 
cuMyMa, kKorfia BO3pacT BcemeHHor 
Ob IpHOMH3UTeEIbHO 4—6 MIIpA. eT. 
TaKOM pe3ysIbTaT IPHBEJI MHOFHX actT- 
POHOMOE K 3aKJIIOUCHHW, AUTO Jy ame 
HU BcesIeHHOU JaBHO MUHOBAIIN. 


Noraowarowas uctopua 

O630p raaKTHK C MOMOIIbIO ONTHYeC- 
KHX TEJIECKOMNOB HE MOKET BbIABHTb 
BC€ OObEKTHI, CYLICCTBOBABLIHE B paH- 
Hei BceneHHon. Uem Jasibile rasaKTH- 
Ka, TEM Ha Hee OObINE BIMACT KOCMO- 


JIOrM4ecKoe KpacHoe cmemenue. Ipu 
WOCTaTOUHO OOIbUIOM CMeIICHHH 
yibTpaduoeToBoe MW ONTHYeECKOe 
U3JIY4eCHHE ralaKTHKH NepemMemlaeTca 
1A 3EMHOrO HaGIOMaTeIA B UHCpa- 
KpacHylo 4aCTb ciieKTpa. Kpome Toro, 
3Be3HbIM CBeT HarpeBaeT YaCTHIbI 
TIbIIM, BO3HHKAIOMMe OT B3PbIBOB 
CBe€PXHOBBIX H APYrUxX IIPOLeccos, KO- 
TOpble 3aTeM Nlepev3s/1y4aloT SHEprHo 
B JJaJICKOM HHGpakpacHoM JjMalla3OHe. 
CBeT yasICHHbIX HCTOUHMKOB, HOTIIO- 
IN€HHbIM A U3JIyYCHHbIM yXKe IIbIJIbIO 
B JJamieKOM MK-yMata30He, CMellaeTCA 
43-3a pacumupeHusa BceseHHon ee 
Wasiblie — B CVOMMJIIMMECTPOBBIH JiMa- 
ma30H. IlosroMy spkue HCTOUHHKU 
CYOMVJIIMMETPOBOLO H3/lyYeHHA Yac- 
TO yKa3bIBaloT Ha M€CTa HHTCHCHBHO- 
ro POPMUPOBaHH A 3BE3L. 

Jjo HegqaBHux MOp acTpOHOMaM 
TPYHHO ObINO HPOBOAMTb HabJi0- 
WeHHA C Ha3CMHbIMM TesIeCKONaMU 
B CYOMHJIIMMETPOBOM j\Malla30He 
MOTOMY, YTO BOAAHOM Wap B AaTMOC- 
depe normomaeT CHrHasibl Ha jaH- 
HbIX BOJHaX. Ho cuTyauua yly4uln- 
JIaCb C BBEJCHHeEM B CTpouH MaTpuupl 
CYOMHJINIUMETPOBBIX GOOJOMETPOB 
oomero Ha3sHaueHua (Submillimeter 
Common-User Bolometer Array — 
SCUBA), yCTaHOBJI€HHOM Ha TeJIe- 
cxone «J[KeHMMc KnepK MakcpBesii> Ha 
Mayua-Kea B 1997 r. (Pacnomo2*xeHHaA 
Ha BbICOTe 4 KM Haj] YDOBHeEM MOpas, 
3Ta OOCeEpBATOPHA OKaszallacb BBILIe, 
uem 97% aTMOC(epHOH BODHI.) 

HeckouIbKo rpyn HccyiesoOBaTesen, 
OJHY U3 KOTOPbIX BOSTVABIIAIO A, UC- 
MO1b30BaIIM SCUBA, 4TOOBI C BBICOKOM 
UYBCTBHTCIbHOCTbIO MU OOJbIIMM OX- 
BaTOM He6a HCKaTb [aJICKHe 3aKpbITbIe 
TIbUIbIO ACTOUHUKH MCKINOUMTECJIbHO 
BbICOKOM CBeTHMOCTH. IIOCKOmbKy 
yIIOBOe Pa3spelIeCHHe JOBOJIbHO HU3- 
KOe, H306paxKeCHHA raakKTUK WOXOKU 
Ha Kalil (CM. UJUOCMpauyuto 66epxy). 
K Tomy *e Ha CHHMKe HX JOBOJIbHO 
MaJiO: JjaxKe MOCII€ MHOFUX YaCOB 9KC- 
MO3HUMH JIMIIb H€CKOJIBKO HCTOUHH- 
KOB MOABJIAIOTCA Ha KaXKJIOM H306pa- 
2KCHMH, NOJyYeHHOM SCUBA, HO OHM 
M3 4YNCa CAMBIX APKHX LaslaKTUK BO 
BcesleHHoH. TpyHO MOBeEpHTb, HO JO 
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A. J. BARGER, L. L. COWIE, D. B. SANDERS, E. FULTON ET AL. James Clerk Maxwell Telescope 


TOMMY MOORMAN (graph); COURTESY OF CHARLES C. STEIDEL California Institute of Technology (images) 


AAS NOUCKA CAMbIXx 
APEBHUX FAAAKTUK NU 
©630pe HEOG ACTDOHOMbI 
UCNOAb3YIOT CBETOOUABTPbI, 
BbIACASIIOLLNE 
YAbTDAMUOCAETOBbIN, 
3@ACHbIN U KOACHbIA 
yyactku cnektpa. U3-3a 
pacwiupeHus BCeAeHHON 
CBeET ADEBHEMLUNX FAAAKTUK 
CM@LIGETCS B KDACHYIO 
o6aactb. lpaduk (BBepxy) 
NOKA3bIBAET, KAK AOBOAbHO 
OOAbLIOe KPACHOe 
CM@LIEHUe (OKOAO 3) 
BbIBOAMIT U3AYYEHNe 
AQACKON FAaAaKTUKU 

U3 YABTDADUOAETOBON 
o6aactu. B pe3yAbTtaTe 
Uz0Opa@KeHUe ADeBHeN 
TAAAKTUKUY NPOSBAAeTCSA 

B KODQCHOM U 3eACHOM 
@UAbTPAX, HO HE 

B YAbTDADNUOACTOBOM 
(BHI3Y). 
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nosABIICHHA MaTpHiubl CYOMHJIIMMET- 
POBbIX OOJIOMETPOB OOMero Ha3Haye- 
HHA MbI WaxKe HE JOrabIBaJIMCb, UTO 
CYUJ€CTBOBAJIM TaKHE MOLHbIe HU Ja- 
JleKWe CHCTeMbI. Temi POPMHPOBaHHA 
3Be3], B HUX ObIJI B COTHH pa3 BBILIe, 
4eM B COBPEMEHHBIX rajlaKTHKaXx, UTO 
CIIYKUT elle OHUM MOAT BEpKCHHeM 
Toro, uro BceweHHas paHpuule Oplia 
HaMHOYIO SHEPrHyHee, YEM TEMEPb. 
O6HapyxKeHHbIe OOJaCTH 3Be3J0- 
O6pa30BaHHA BbI3BaJIM CCHCAaLHMI0; HO 
BAPpyr MbI y3HaeM, 4YTO BO BceseHHOH 
CyMleCTByeT H Apyras, CKpbITad OT Hac 
aKTHBHOCTb? K npHMmepy, ra3 Hi TbIIb 
B raylakKTHKaX MOLyT 3aKPbIBaTb H3J1y- 
YeHHE JJMCKOB BELICCTBa, BPallalole- 
TOCA BOKPyr CBEPXMaCCHMBHbIX UEPHbIX 
UbIp (KOTOPbIe BECAT B MHJLWIMapsbl paz 
6onbme Comnija). CautTaetTcs, YTO Ta- 
KHe JMCKH CilyKaT HCTOUHHKOM SHEp- 
I'M KBa3apOB — HEOObIKHOBEHHO MOLI - 
HbIX OOBCKTOB, HMCIOWNIUX SOOsbLIOe 
KpaCHOe CMELICHHE, a TAaK2KE DHEPrHu 
AKTHBHBIX AJep B WeEHTpaX MHOrux 
OM3eKaAMUX rasakTUK. ONTHYeCKHe 
uccyeqopaHua 1980-x rr. moKa3asn, 
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uTO CIYCTA HECKOJIbKO MUJIIMapyOB 
jleT WOcIe BOJbUIOLO B3PbIBa KBa3aPOB 
6blO TOpa3sgqoO OobuIe, YEM AKTHB- 
HbIX raylaKTHYeCKUX Apep. MlockobKy 
CBEPXMAaCCHBHbIC€ YCPHbIe AbIPbI, Wa- 
role SHEPIVio WasIeKHM KBa3apaM, 
H€BO3MOXKHO pa3spYLIHTb, ACTPOHOMBI 
TpeAMONORKUIN, YUTO MHOrHE OIM3VIe- 
2KallHe rajlaKTUKH JOJLKHbI COJep2KaTb 
B Ce6e MePpTBbIe KBa3apbl, T.c. YEPHbIC 
AbIpbl, ACUepNaBLUIHe <TOILIMBO>. 
Takne 6e3eHCTByIOMNWe CBeEpxXMac- 
CMBHBbI€ YCPHbIe AbIPbl JCMCTBUTCJIb- 
HO ObIM HaMeCHbI WO UX rpaBuTallH- 
OHHOMY BJIMAHMIO Ha OKpy2KalomjHe 
Tela, 3Be3bI HW ra3 MpOMOIKAaIOT O6- 
PalljaTbCad BOKPyr YepHbIX AbIp, LaxKe 
KOIja BeICCTBO HE 3aCaCbIBACTCA 
B HHX. B uweHTpe Hamel TanaKTuku 
OOHapyXUIacb MOUTH CHALad wep- 
Had Jbipa. PesyibTaTbl STUX UCcIe- 
HOBAHHM NO3BOJIMIIM MpeAMOOKUT, 
UTO OOJbUIMHCTBO CBEPXMaCCHBHbIX 
UYePHBIX AbIP C—POPMUPoBasOchb eye 
B 9IIOXY KBa3apOB, NOMIOTHB B IIpO- 
wecce 6ypHoro poctTa BCe OKpyxKaB- 
mee HX BeELeCTBO MU 3aTeM TlepectTaB 


CBETUTHCA, KOTa 3alacbl TOMIMBa HC- 
cakuiu. TaKHM O6pa30M, aKTHBHOCTb 
KBa3apoOB, KaK HW POPMHPOBAHHE 3BE3 J, 
6blia SOONee SHEPrH4HoOH B asIeKOM 
MpOWJIOM, elle pa3 FOKa3blBaA, UTO 
HaCTYINMIM CKYYHbIe BDEMeHa. 

OgHako Halll CUeHapHii Ha 3TOM He 
ucyepnplpaetTca. OObCAMHUB PeHTTe- 
HOBCKHe HW ONTHYeECKHE HaOIOeHHUA, 
aCTPOHOMBI II€CpeCCMaTPHBalvT BHIBO] O 
TOM, UTO OOJIBUIHHCTBO KBa3apOB JjaBHO 
MOTYXJIO, BaxkKHO YTO PEHTTeH, B OTIIH- 
ue OT BAJAAMOYLO CBETAa, MOXKET IpoH- 
TH 4epes 3aCJIOHAIOMHe YEPHY!IO AbIpy 
ra3 UH IIbiWIb. 3EMHaA KE aTMOCHepa HE 
MpOMycKaeT PeCHTTeH, TaK UTO B MOHC- 
Ke AKTHBHbIX YEPHBIX J[bIP ACTPOHOMBI 
Hajl€CIOTCA Ha KOCMHYECCKHE TEJIECKONBI 
Tula PCHTTCHOBCKUX OOcepBaTOpHi 
<GaHgpa» uw <XMM/HptoTor». 

B 2000 r. JIienHoKc Kiosbe, Puyapy 
MywotTcku (R.F. Mushotzky) 43 
ToagapgoBcKoro WeHTpa KOCMHYeC- 
KHx TomeTOB NASA, OpuK Puyapyc 
(E.A. Richards) 43 ApH30HCKOrO yHH- 
BepCHTeTa HW A UCHOMb30BaIN Te- 
yleckon «Cy6apy> Ha Mayua-Kea |} 
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P@HTTEHOBCKOe U3AYYEHME BBISIBAAET CKPbITbIC YEPHbIe Ablpbl. OOcepBaTopusa 
«4QHAPA» 3APUKCUPOBAAG MHOTO YEPHbIx AbIP HA FAYOOKOM CHUMKe CeBEPHOrO 
Hea (CAeBQ). HeEKOTOPbIe OKA3GANCb MOLUHbIMU ADEBHUMU KBA3aPaMy, 
3ACUSIBLUIUMU y>Ke YEPE3 HECKOABKO MUAANGPACB AeT NOCAE BOAbWWOTO B3PbIBA 
(BBepxy cNpaBa). A APyMe NOUTANAN Cb B SAPAX AOBOABHO BAU3KUX FAAAKTUK, 
VU3AYY4OS PEHTIeH (BHU3Y CMPQBQ). 


Wa ONTHYeCKOH ugseHTHpuKkayuun 
20 peHTTeCHOBCKHX MCTOUHHMKOB, Hali- 
WCHHbIX B xoge O630po0B «TaHypa». 
3aTe€M C MOMOLLbIO JECATHMETPOBOTO 
Teseckonla «KeK» MbI NOJIY4WJIM CIeCKT- 
PbI STHX OObEKTOB. 

Pe3yIbTaTbl OKA3aJIMCb HEOKUAH- 
HbIMH: MHOrHEe AKTHBHbIeC CBEPXMac- 
CHBHbIC YCPHbIe JbIPbl, OOHAPy2KeCH- 
Hple <WaHjpa», HAXOAATCA B JOBOJIBHO 
ONM3KUX KPyNHbIX TaslakKTHKax. 
MoyemH KOCMHYECKOrO PeCHTTeHOB- 
CKOro (OHA IIpeCKa3blBasI CyWecT- 
BOBaHHe OOJIbIOLO YMCIIa HEBUUMbIX 
CBE€PXMaCCHBHBIX YEPHbIX JbIP, HO 
HHKTO HE OKUAAaJI, YTO OHH y Hac NO 
HOCOM! boviee TOTO, OMTHYCCKHE CIIe€K- 
TPbl MHOIMX TaslaKTHK He NOJTBepx- 
WaloT AKTHBHOCTb 9TUX OO'bEKTOB. be3 
PCHTTeHOBCKHX HaOJUOAeCHUM acTpo- 
HOMDI HHKOrsa Obl HE CMOTVIM OOHapy- 
2KATb CBEPXMaCCHBHBIC YEPHBIe ALIPHI, 
CKPbIBaIOWMeCA B AW pax rasaKTHK. 

COOTBETCTBCHHO, HE BCe CBEpx- 
MaCCHBHBIe€ YEPHBHIe AbIPbI POAWIIMCh 
B 910xy KBa3apoB. Iloxoxe, YTO MOTy- 
une OObEKTHI Hadas (POPMUPOBaTbCA 
C CaMBIX PaHHHX BPeMEH H JO Hallux 
aHeH. OfHakO Te CBEPXMaCCHBHbIe 


YePHBIe JIbIPbIl, KOTOPbIe BCe Cle aK- 
TUBHBI, BeYT CeOA HHAaYe, YeM JaseKue 
KBa3apbl, KOTOPbIe C 3aBHHbIM alne- 
THTOM NO#KUpPaioT BELIECTBO BOKpyr 
ce6a. A 6ONbIIMHCTBO 6OIM3KUX HCTOU- 
HMKOB, OOHapyXeHHbIx «AaHApor», 
BO3]{€P2KAHHBI B <ee> H MOSTOMY CBE- 
TAT He TaK ApKO. YUeHbIe 1OKa HE MO- 
HAJIN, B YEM IPW4alHa STOLO pasIn4HA. 
BO3MOXKHO, COBPCMCHHBIM UCPHbIM 
“bipaM IpoctTo foOcTaeTcA MeCHbIIe 
rasa. brusexalyve raslaKTUKH CTasi- 
KHBaIOTCA APyr C APyrOM pexe, wem 
asIeKve JIJPCBHHE 3Be3JHbIC CHCTEMBI, 
a Be]b HMCHHO CTOJIKHOBCHHA MOLYT 
MOCTAaBJIATb BCMICCTBO K YEPHOH AbIPe 
B r'aslaKTHYCCKOM LICHTpe. 

«4aHfpa» NO3BOJIMJI Y4YCHbIM IIpHoT- 
KPBITb Cle OFHY 3aBeCy TalMHbl: XOTA 
YMepeHHble HCTOUHUKH PeHTIreHa 3Ha- 
UUTCJIBHO MCHEE MOLIHBIC, YEM KBa3a- 
PbI (B cpeqHeM pa3 B 100), copoKymHOoe 
W3/IyYcCHHe HbIHCIIHUX pa3 B ACCATb 
cya6ee TOTO, UTO B IpExXHHE BPeMeHa 
NpOv3SBOAMIIM KBa3appl. MHbIMH CIIO- 
BaMH, COCTaB BceneHHOM MOcTeneH- 
HO MC€HACTCA OT HEOOMHWIOrO HACIA 
APKUX OOBEKTOB K OOMbIIOMY KOJIN- 
yecTBYy TYCKIbIX. Ho axe pu TOM, 


uTO HbBIHYC CBEPXMACCHBHbIC YCPHBIe 
AbIpbl CTAJIM «<MCHbIIe HU JeCWIeBIIe>, AX 
CYMMapHBIH S*PMeKT BCE CLe BEJINK. 

TallaKTHKU CO 3Be3q000pa30BaHH- 
eM TakxKe MesIbuamM. HeCMOTpA Ha TO 
uTO HEKOTOpble COCeAHHe C HaMH Ta- 
NaKTUKU CTOJIb KE AKTHBHO (POpMH- 
PYIOT 3Be34bI, KAK MH CBEPXMOIIHBIE, 
3aIlOJIHCHHbIC MbIIbIO TalakKTUKH, 
OOHapyXKeHHbIe Ha CHHMKaxX KaMe- 
ppl SCUBA, ux MWpocTpaHcTBeHHaa 
WNOTHOCTb CBEPXBbICOKOM CBeTH- 
MOCTH B COBpeMeHHOM BceneHHor 
B 400 c JMUIHHM pa3 HHWxKe, 4eM 
6blia B ApeBHelt BceneHHou. OHaAKO 
BHOBb IIPOABHJIM CeOA HEOOMbIIHE ra- 
NakTUKH. Krospe, J>KuIMAaH YUJICOH 
(J Wilson) u3 Lenrpa o6pa6oTKu 
WYHdpakpacHplx HabmogAeHuH NASA, 
yr Bepx (DJ.Burke) us Tapsapgz- 
CMMUTCOHOBCKOrO =acTpodu3nyec- 
KOrO LICHTpa H Ball MOKOPHbIM Cylyra 
YTOYUHUIIM WIOTHOCTh CBCTHMOCTH 
BO BceeHHOH, HCHOJIb3yA BbICOKOKa- 
4YeCTBCHHbIe H300paxKeHHA, NOYUeH- 
Hbl€ C 6OJIbIIMM HASOPOM CpHJIbTpoB, 
M CIe€KTpOcKonMyecKHe WaHHBIe. 
Mbt OOHapyxXUIM, YTO MIOTHOCTb 
ONTHYECKON HU yibTpaduoueroBor 
CBETHMOCTH TpakTHYeCKH He U3Me- 
HHJIaCb 34 KOCMOJIOTHYECKOE BPeMA. 
HecMOTpa Ha TO 4TO NOWHAA UHTCH- 
CHBHOCTb (OPMHMPOBAHHA 3BE3, BO 
BTOPOM NOJOBMHE *KU3HU BceseHHoHM 
CHM3MJ1aCb (THT aHTCKHE 3alIblICHHBbICe 
ralaKTHKH Oobue He ACMOHCTPpUpy- 
1OT BCIBIMNeEK 3Be34006pa30BaHHA), 
MaJICHbKHE, OM3 eK ale rayaKTUKH, 
(opMupyromHe 3Be3Nbl, OKa3aIMCb 
HaCTOJIbKO MHOFOUMCJICHHbIMH, UTO 
WNMOTHOCTb OMNTHYeECKOrO HW yAbTpa- 
(HOMETOBOLO H3JIyYeCHHA CHHKACTCA 
MOBOJIbHO MEJJICHHO. 


BOAPOCTb CPEAHMX ACT 

HOBpbIe€ KOMIIbIOTEPHbIe MOI WOKa- 
3bIBaIOT, UTO epexog OT BceneHHOH, 
rye WOMMHUpOBaJIM HEMHOTOUNCIICH- 
HbIC KPYNHbIe U MOMHbIe rasakTUKH, 
K BceneHHOH, 3aMONHEHHOM MHO- 
9KECTBOM OoOsIee MEJIKHX TalakTHK, 
MOXKET ObITb CJIECTBHEM KOCMHYEC- 
KOTO paClWMpeHHA, IPH KOTOPOM ILa- 
NaKTUKM paCxXOMATCA HW UX CIMAHUA 
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Wow, Fired ooh. Wea i) 


D.M. ALEXANDER, F. E. BAUER, W. N, BRANDT, G. P, GARMIRE ET AL, NASA/Pennsylvania State University (Chandra image); 


A.J. BARGER AND M. GIAVALISCO NASA/Great Observatories Origins Deep Survey (optical images) 


CTaHOBATCA pesKUMH. K Tomy »%*e 10 
Mepe CHHKEHUA MIOTHOCTH Ta3a, 
okpyxXalomero ralaKTHKH, ero CTa- 
HOBHTCA JIerue HarpeTsb. A MOCKOJIBKY 
ropsuuu ra3 6ouee yrpyr, 4eM xo- 
NOMHbIM, OH MeHbINe NOAAaeTCca rpa- 
BUTaWMOHHOMY CKaTHIO B MOTeCHI- 
aNbHOH AME TamaKTHKH. PaoOpuyuo 
Huxactpo (F. Nicastro) u3 Tapsapg- 
CMUTCOHOBCKOrO acTpodu3nyec- 
KOrO We€HTpa HW ero KOIeru HEJaBHO 
OOHapyKUIIM TeMIbIM MexKralakTHu- 
4ueCKHH TYMaH, NOMIOuWjaloulu yIb- 
TpaduoneToBoe WU peHTreHOBCKOe 
W3IyueHue JasIeKUX KBa3aPpOB H aK- 
TUBHBIX Aflep rasakTUK. TyMaH OKpy- 
KaeT Hamly layakKTUKy CO BCeEX CTOPOH 
MW 3anonmHaet MectTuylo rpynny ra- 
aKTHK, BKIUOUAIONLyIO Ham! MneqHplt 
IlytTb, ramakTuky B AHApoMere u ene 
30 MeHbIUMx YWIeHOB. BepOaTHO, ra3 
OcTaJIca OT paHHel 3N0xu CPOpMuUpo- 
BaHHA raslaKTHK, HO Telepb OH CJIMII- 
KOM TOpAYHH, YTOOL! MpOsOWKATb 
yuaCTBOBaTb B JJaHHOM IIpoLecce. 
Boxkpyr MaJIeHbKUX raslaKTHK cpejla 
MOXET ObITb GONee MPOXMaHOU, MOC- 
KOJIbKY OHH He B COCTOAHHH HarpeTb 
OKpyKaloljui a3 Tak Ke CHJIbHO, Kak 
6oubIIHe rasakKTHKH, B paclops»KeHHU 
KOTOPBIX ObIJIM B3PbIBbI CBEPXHOBbIX 
3Be34, H SHEPpruaA KBa3apa. K Tomy 2xe 
MaJICHbKHe ralaKTHUKH He TaK %KaHO 
MOMIOWaloT OKPyXKalOljee BELMECTBO, 
4uTO NO3BONACT HM IIpO/JIMTb CBOM 
CKPOMHbIM O6pa3 %®XH3HH JO Hallux 
mHew. HampoTus, 6onee KpynmHpre 
MW paCTOUNTeIbHbIe rawakKTHKU UCTO- 
IHJIM CBOH pecypcbl H 6OVIbIIe HE CO- 
COOHDI BOOPaTb B COA BELICCTBO 3 
CBOHX OKpecTHOcTeH. IIpopoquMpie 
MCCIeyOBaHHA CBOMCTB ra3a B Ma- 
JICHbKUX OM3IeEKAMUX rawakTuKax 
MOKaKYT, KAK OHH B3AMMOJICHCTBYIOT 
Cc OKpyKalomjen CpeyOH, YTO MOMOXKET 
JIY4We MOHATh SBOJUOMMIO raslaKTHK. 
TylaBHbIM BOMpOc BCe *Ke OCTaeTCA 
HePelICHHbIM: KaK Ha CTOJIb PAaHHEM 
sTane 9BomI0OWMuH BcemeHHOM CMOr- 
JM BOSHUKHYTb THraHTCKHe KBa3a- 
pb? CroaHoBcKHi WudpoBon 0630p 
He6a (KpyNHeHmui acrpOHOMUYEC- 
KHM WpoeKT NO KapTorpaduposa- 
HHIO YeTBEPTH NOMHOrO HeG6ocBosa 


WU W3MepeHHiO paccTOAHH BO 60- 
jiee YM MHMJINIMOHA JasleKUX OO'bEK- 
TOB) HO3BOJIMJ1 OOHAPy2XKUTb KBa3a- 
Pbl, KOTOpbIe CyWeECTBOBaJIM, KOTya 
BcesieHHad Oba B WeECTHAAMaTb pas 
MOJIOXKE, HEM CeM4AaC, T.e. CHYCTA IIpH- 
MepHo 800 MuIH. eT MOCIe BombmIoro 
B3ppiBa. B 2003 r. PabuaH Youtrep 
(Ff. Walter) 13 HaywounasIbHOH pasHo- 
aACTPOHOMHYECKON OOCepBaTOpHN UH 
ero COTPyAHUKH OOHapy2KWJIH JIMHN 
yrapHOoro ra3a B H3JlyueHHu OZHOTO 
W3 TaKMX KBa3apoB. TlockoyIbKy yr- 
JIepO UW KUCIOPOA MOF NOABUTbCA 
6laroyapA TEPMOAJCPHbIM PeakH- 
AM B 3Be€3f,aX, STO OTKPbITHE CBUJe- 
TCJIbCTBYCT O TOM, UTO 3HAYMTCJIBHOe 
KOJIMYECTBO 3BeE32, CPOPMHPOBaJIOCb 


3Be30 B 4YepHbIe Abippl. TlocKombKy 
raMMa-BCIII€CKH — CaMbI€ MOLJHbIe 
B3PbIBbI BO BcesIeHHOH, NpoHMsome;- 
mue nocue BoubmMOro B3pbIBa, acT- 
POHOMBI O6Hapy2KUBaloT UX Ha OYCHD 
6OOJIbINMX PACCTOAHHAX. 

B Hos6pe 2004 r. aia “x UCcIeOBa- 
HHANASA 3allyCTHJIO CIYTHHK «CBupT» 
CTOMMOCTbIO $250 MJIH.C TPpeMA TEJIe- 
CKOUaMH JIA HaOJIOCHUA B3PbIBOB 
B raMMa-, DCHTTCHOBCKOM, yJIbTpacu- 
OJIETOBOM HM ONTHYCCKOM AMara30Hax. 
Msyuasa CHeKTpbl raMMa-BCIJICCKOB 
WM Ux nocuecBeyeHne, «CBu:PT» MOMO- 
2KCT YUCHDIM JIYULIe NOHATH, KaK KOJI- 
JIaIICHpylOT 3Be3/bI WH KaK HaYHHAJICA 
POcT CBepXMaCCHBHbIX YCPHbIX AIP 
B paHHelt BcesenHHoH. 


Mbl CTAHOBUMCS CBUASTEASMM NEPeXxoOAa 
BCEACHHOU K OOAEE PA3MEDEHHOMY 


NEOUOAY Ee KUZHU. 


B IICPBbIe COTHM MUJIJIMOHOB JICT 2KH3- 
Hv BcesleHHonu. HeqaBHue pe3yIbTaTbl 
MCCIeEHOBATeJIA MAKPOBOJIHOBOH aHH- 
30TponHu «<BYIKHHCOH» (CIyTHHKa, 
Ha6suOfalolulero KOCMHYeECKOe (POHO- 
BOC H3JIyYYeCHHe), TaKKEe YKa3bIBaloT, 
uTO (POPpMUpPoOBaHHe 3Be3, HAYaAIIOCh 
ciycta Bcero 200 MJIH. eT mocue 
BoOJIbUIOTO B3pbIBa. 

Kpome Toro, KOMIbIOTepHOe MO- 
WeMpoBaHve NOKa3aJlo, YTO MepBbIe 
3Be3bI ObIIM, CKOpee BCETO, B COTHH 
pas MaccuBHee CoyHia. OHH CHAIN 
TaK APKO, 4YTO NOMHOCTbIO CORK 
CBO€ TOMJIMBO 3a HECKOJIBKO J[CCATKOB 
MHJINMOHOB JieT. Torga CaMbIe Mac- 
CHBHbIe€ 43 HAX CKANMCb B YEPHbIe 
AbIPbl, KOTOPbIec, BO3MOXKHO, CTasu 
3apObllwaMU CBEPXMaCCHBHBIX Yep- 
HbIX JbIP, WOPOAMBIUMX NePBbIe KBa- 
3apbl. Takoe O6baACHeHHe paHHero 
MOABJICHHA KBa3apOB NOAKPeIAeT- 
CA U3Y4CHHEM FaMMa-BCIVICCKOB (CM. 
Apuauumue 63pol6ol 60 Bcenennow>», 
<B mupe nayKu», NeE4, 2003 2.), KOTO- 
PbIe, BEDOATHO, BOSHUKAIOT B PeC3YJIb- 
Tare KoyIalca OYCHb MaCCHBHbIX 


Tenepb acTpOHOMBI Oslarogapsa O6- 
u <XMM/ 
HbI0TOH», MOJOOHO CyNepMeHaM U3 


cepBaTOpuaM «WaHypa» 
KOMHKCOB, KOTOpbIe IPH MOMOMH 
«<PeCHTTeCHOBCKOTO 3peHHA>» BUAAT 
CKBO3b CTCHbI, HaOIOPAaIOT OKYTAH- 
HbI€ IIbIIbIO OOMacTH BcemeHHoHu. Kak 
OKa3aJIOCb, THraHTCKHe LaslakTHKH, 
H300HJIYIOMMe MOJIOAbIMH 3Be3aMH, 
MW Kable JPCBHHE YEPHBIe ALIPbI Te- 
e€pb OTKUBAIOT CBOH BeK. Emme wepe3 
HECKOJIbKO MHJUIMapJOB JIeT HEOOIIb- 
me raslaKTHKH, KOTOpble CeroqHA O- 
BOJIbBHO AKTHBHBI, H3PaCXOJLYIOT CBOE 
TOIMIMBO, H CBeET B KOCMOCe MOUTH 
momepkueT. Hay lanakKTuky omuJa- 
eT TaKas xe CyybOa. Ilo Mepe KOCMH- 
yYeCKOrO H3MCJIbYAaHHA KapJIMKOBBIe 
raylaKTHKH (KOTOPbIe COJeEpxKAT BCe- 
TO H€CKOJIbBKO MHJIIMOHOB 3BE3/, HO 
ABIIAIOTCA CAMbBIM MHOTOUMCJICHHDIM 
THMOM raJlaKTHK BO BcesIeHHOM) OCTa- 
HYTCH C€QHHCTBCEHHBIMH O4araMu 
3Be34006pa30BaHHA. CoO BpemMeHem 
BcemleHHadA HeCH36eCxKHO 6yzeT TeM- 
HETb, a CTapble rasaKTHKM HE yMpyT, 
a JIMIUb MEJJICHHO yracHyT. 


B MUpe Hayku 
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Bce Yale 
LINDPOBbIE 
YCTOOUCTBA 
OTBACKQGIOT HAC 
OT AGA, TOebys1 
CULKOMUHYTHOTO 
BHUMOHIS. 
[lostomy 
CNELINGANCTbI NO 
BbIMACAUTEAbHOU 
TEXHUKE 

DeELUUAV NPUBUTb 
OKPY>KAIOLLCU 
HAC TeEXHUKe 
4YBCTBO TOKTQ. 


TARTHYHDIE 


KOMMbIOMETHI 


«<ZapayKa OaTapeu 3aBeplieHa», — He 
6e3 ropgsOcTH COOOL“ KOMIIbIOTeEp 
Powerbook. Ho cnerka HaJ[MeCHHbIi 
TOH MallMHbl NWOWeMy-TO He HOH- 
paBusica ee Bilagenpuy, ToHampyy 
Hopmany (Donald A. Norman), KOoTO- 
PbIM bITaeTCA HafeNUTb KOMIIbIO- 
TePpHbIe MporpaMMbI YeM-TO Bpose 
9MOuMH. HopMaH CMyTHJICA — Beyb 
B 3TOT MOMEHT OH OOpalllayica KydactT- 
HHKaM KOH(epeHUHU MO KOrHUTH- 
BHCTHKE HM BbIYMCIIMTCJIBHOM TEXHHKE, 
u Powerbook OpisI MOAKIIOUeH K CHC- 
Teme TpaHciauuu. BecTtakKTHOCTb 
MalllMHbl BbI3BaJIa CMeEX B 3ase, 
a pegscefaTeib MeTHyI B HopMaHa 
HE€JJOBOJIbHbIM B3TIAL. 

BnpoyveM, MHOrMM TpuxOWJIOCb 
monafsaTb B HEIPHATHbIC CHTyauuu 
3-34 HallMX «<HHTCJVICKTYaIbHbIX» 
MOMOWHUKOB. TloueMy-TO MOOMJIb- 
Hble TeEJIE:OHbI 3BOHAT B CaMbIM He- 
NOAXOMAWHM MOMEHT, SKpaHbl HO- 
yTOyKOB racHyT Ha Hpe3seHTalHax, 
a KaK TOJIDKO B TOJIOBY IIpHXOZUT 
CTOAMAH MbICJIb, KOMIIBIOTEP TYT Ke 
COMBAECT C TOJIKy, COObMIaA, YTO NO- 
wlyueHa 1oura. 

<B3pOCJIbIM YENOBEK OOBIYHO yep- 
2KUBaeT B TaMATH OJJHOBPCEMeCHHO 
5-6 BaxKHbIX Jes, YTO CAMO TIO ce6e 
MellaeT COCpeAOTOYMTHCA, a TYT ele 
BO3HHKae€T MHOXKECTBO (baKTOPOB, 


TpeO6ylolmux NepeKIOUCHHA BHH- 
MaHUa», — ropopuT Teg Cemxep (Ted 
Selker) 43 MaccauyceTcKoro TexXHO- 
JIOrHYeCKOrO HHCTUTYTA. Ho Bce wae 
Hac OTBJICKAIOT HE pacilasIMBIMeca 
WeTH WIM O3a60UCHHbIC BHE3AIIHO 
BO3HHKMeH Wpo6memMon MomMoua- 
Ubl, a Halla <rOBOpAlad» TeXHHKa. 
ONCKTPOHHbIe MMCbMa, TeJIE~OHHbIe 
3BOHKH MW aBTOMaTHYeCKHe HalloMi- 
HaHHA TPeCBOXKAT HAC BHC 3ABHCHMOC- 
TH OT TOFO, 3aHATHI MbI JIM BOOSIE 
oTcyTcTByem. <[louemMy COBPeMCHHbIe 
KOMIIbIOTeEPbI MCHEe COOOpa3HTesib- 
Hbl, YEM OOMIECCTBCHHbIC TyaJICTHI, 
6e30NIMO04HO OMpeseAIOMHe, CCTb 
BHYTPH KaOUHbI YEJIOBCK WIM HeT!> — 
BockuuaetT Posn Beptreran (Roel 
Vertegaal) u3 KopomescKoro yHuBep- 
cuTeta B OHTapHo. 

YUeJIOBCYeECTBO OKPyxXHJIO Ccebs 
padqHOlpveMHuKaMH UH TeeBu30pa- 
MH, IMMWawuMu XOJOL“WJIbHuKAaMU 
WM MUKPOBOJIHOBbIMH T1euaMH, TesIe- 
(boHaMH UH KOMIIbIOTepaMH, KOTOppIe 
CO34aIOT KOMMOPT HU MO3BOJIAIOT 
B JIOOOM MOMEHT CBA3aTbCA C OH3- 
KMMH JUOJbMH. TlosTOMy, Koryja HEO6- 
XOJMMO IIPOBeECTH COBeLaHHe WI 
COCpeJOTOYMTCA Ha paooTe, MbI HE 
OTKJIIOUAeEM TeEJIE(OHEI, He 3aKPbIBa- 
€M NOUTOBYIO IIpOrpaMMy H He 3alln- 
paeM JBepb Ha KJIIOY. > 


wow Fre WVJoaD. ner. vw 
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Pe3yIbTaTbI SKCMECPHMEHTOB JKMIA 
OunwtTeHHa (Giles O.Einstein) u3 
YuuBepcutTeta PypMaHa MOKa3aJH, 
YTO, OTBJICKAACb BCero Ha 15 CeKYHY, 
6OOJIbIIMHCTBO JOC 3a6bIBaIOT O He- 
KOTOPDBIX BaXKHDIX eax. Kora cocpe- 
WOTOYCHHO paooTalomlero 4eJIOBeKa 
HEOHKHJAHHO OTBIICKAIOT, EO IIPOH3BO- 
MUTEIbHOCTh Tpyfa CHHKACTCA, a KO- 
JIM4YCCTBO OWMOOK yBeIMUMBaeTCA. 
«Kora HaC OTBJICKAIOT, MbI pa3ypaxka- 


C604M B paOOTe H 1a2Ke POKOBBIM IIOC- 
JIE CTBHAM, CCJIM peub UJCT O BOSMOX- 
HbIX OWHOKAX NWJIOTOB, BOAMTEIeH, 
BOCHHBIX, Bpauel H T.1. 

<EciM Obl MbI Ja/IM KOMIIbIOTepaM 
Yi TeyIeq:pOHaM KaKO€-TO IpegCTaB/IeHHe 
oO npeyesiax BHAMaHMA HW WaMATH YesIO- 
BeKa, TO OHH CTasIu Obl TOpa3yO Somee 
uyTKHMH H KOPpeKTHBIMY>, — TIpeqno- 
JOXHKWI OpuK Xopsuy (Eric Horvitz) 43 
KomnaHuu Microsoft Research. XoOpBuw, 


YKACHO FAYNO, YTO NEMCOHAAbHbIN 
KOMNbIOTEP HE CNOCOOEH 30METMTb 
NPUCYTCTBNe YEACBEKA, TOFAC KOK 
OOLLIECTBEHHbIN TYAACT CNOOBASIETCSI 
C STON 30Aq4eN 6e3 TpYyAa! 


emca», — oTMeyaeT Posanmuuya IInkapy 
(Rosalind Picard), cnelMasIMcT 10 Kor- 
HHTHUBUCTHKe H3 MaccauyceTcKoro 
TEXHOJIOrHYeCKOrO HHCTUTYTa. Jeo 
B TOM, 4UTO BHOBb COCPpeAOTOUHTECA Ha 
ee, KOTOPbIM 3aHMMaJICA, ObIBAeT HE 
TaK-TO IIPOCTO: Ha 3TO YXOAMT HEMaJIO 
BPeMeHH MW YCHIHM, OCOOCHHO ecu 
OTBIIeKaIoMyMe ChaKTOPbI, HalpuMep, 
TeNIeE*OHHbIe 3BOHKH, TMOABJIAIOTCA 
CHOBaH CHOBa. PaccexHHoe BHHMaHHe 
MOpOH MOXKeT IIPHBeCTH C Cepbe3HbIM 


BOCIIPUATVE BHAMAHNA 


Bepteram, Ceskep u ukapy OTHOCAT- 
CA K TCM HEMHOIMM YYEHbIM, KOTOPbIe 
TIbITAIOTCA MPHBATb KOMIIbIOTepaM, 
TeledOHaM, aBTOMOOMJIAM HW pyruM 
YCTPOHMCTBaM 4YBCTBO TaKTa. 

Yroobl Hay4YHTb HaWIUX SICEKTPOH- 
HbIX MOMOLJHHKOB XOPOLIMM MaHe- 
pam, CHauyasia clleqyeT HaseIMTb UX 
CHOCO6HOCTHIO K BOCIIPHATHIO, pac- 
cyKJCHHAM H OOmleHud1o. IIpeaye Bce- 
TO CHCTe€Ma JOJDKHA ONPeACMIATb WIM 
XOTA ObI UpesMOMaraTh, rye HAXOLUT- 


Ob30P 


= C KQKAbIM AHEM KOMNMbIOTEPbI CTAHOBSTCS BCE ACLUEBAC, MOLLIIHES VU Pac- 
MPOCTPAHeEHHEeE. BMECTE C TEM YEAOBEYECKOE BHUMAHMe — CKYAHbIN VU Orpa- 
HVYeHHbIN pecypc. Bce OOAbLUC BOECMEHU MbI NDOBOAMIM B OKPYy»KEHUN KUHTCA- 
ACKTYAAbHbIX» YCTOONCTB, KOTOPbIC OTBACKAIOT HAC OT BODKHbIX ACA U MELUCIOT 


cocpeaotountpca. 


& CNeEUMQAMCTbI KPYNHbIX KOMNGHUM VU YHUBEPCUITETOB PA3PACATbIBAIOT METO- 
Abl, NO3BOASIIOLUNC MOLUUHOM OLIEHVBOTb YOOBEHb VU HOMPABACHHOCTb BHYMQ- 


HU YEAOBECKA. 


BIIPOBOASTCA UCMbITAHUS CUCTEM, KOTOPbIe ABTOMATUYECKN OLIEHUBAIOT BODK- 
HOCTb NOCTYNAIOLUUNX TEAEMOHHbIX 3BOHKOB U SACKTPOHHbIX NUCEM VU PUAb- 
TPYIOT UX He xyKe OGbINHOrFO CeKpeTaps. HOBbIe ABTOMOGUAU OCHALIAIOTCS 
AQTYUKAMU BHUMQHIA, KOTOPbIe CO BOEMEHEM OYAYT BCTPQUBQTbCS UB ObI- 


TOBY!O TEXHUKY. 


ca ee BllafjesIel UW 4eM OH 3aHAT. 3aTeM 
OHa JOJOKHa COMOCTABJIATb BaXKHOCTH 
COOOMCHHHM C BaXKHOCTHIO J€JI, KOTO- 
PbIMU B JAaHHbILT MOMCHT 3aHAT Ye- 
mosek. HM, HaKOHeL, MallMHa JOJUKHAa 
lipaBHJIbHO BbIOMpaTb, KOTa WU Kak 
OTBJICUb XO3AMHA. 

UTO MW TOBOPHTh, 3afa4 CTOAT HE 
upoctTpre. Bunpouwem, AeuwuKaTHbIe 
KOMIIbIOTEPHbI€ CHCTEMBI YE MOHKHO 
BCTPCTHTb B HOBbIX MOJCIIAX ABTO- 
MoOuseli Volvo (cm. puc. na cmp. 51), 
B HakKeTe KOMMYHHKaWHOHHBIX 
uporpamMM Websphere KommaHHuu 
IBM 4 B HOBBIX WposyKTax Microsoft. 
Bo3MO2KHO, B O1M2KaAMWIMe FOAbI KOM- 
IbIOTepHbIe CeKpeTapu, KOTOPbIMU 
CerOfHA MOMb3YIOTCA TOJIbKO BbICO- 
KONOCTABJICHHbI€ PYKOBOAUTEIN, 
CTaHYyT JOCTYNHbI KaxJOMy pasoT- 
HUKy O*uca. 

Vi pce xe Mpexye YeEM OO3aABECTHCh 
MHTEVICKTYAJIbHbIM 93IICEKTPOHHbIM 
MOMOLWLHUKOM, TIaTCJIBHO BCE B3BCCb- 
Te: BEAb UTOOBI CTATb <BOCHMTAHHOIM>, 
CHCTeMa JOJDKHa IIOCTOAHHO CJICAUTb 
3a uemOBeKOM. B HTOre MOXeT OKa- 
3aTbCA, UTO 3A00TIMBEIM KOMIMbIOTep 
OyHCT 3HaTb O CBOCM XO3AMHE OONIBILIE, 
4eM OH CaM. 


PaGoTad He BOAK 

Hegasyo J>Keumc MorapTu (James 
Fogarty), Cxorr Xagcon (Scott E. 
Hudson) 43 YHuBepcutera KapHern— 
MessioHa B COTpyaHuyectTBe C JKeH- 
Hudep JIei (Jennifer Lay) u3 Kom- 
maHuu IBM Research uccneqospain 
pa6orTy JeCATH Me€HeKepOB, YUCHbIX 
MW Bpayen-HHTepHos. Bo BpeMs dSKCIIe- 
PHMeHTa BHAeCOKaMepa G6eccTpacTHO 
dbuKcuposala OyTHHMYHY!O JICATeJIb- 
HOCTb HcHbITyeMbrx. TlepHosuyecku 
UX YEM-HH6yAb OTBIICKAIM HW Ipocu- 
JIM OWUCHUTb, HACKOJIBKO STO MeIaeT 
paoorte. B pe3ymbTaTe OKa3aJIOCb, UTO 
Ha COCPe€JOTOUCHHY!0 paoorTy, OT KO- 
TOPOHM KpaMHe H@KEMATeEIIbHO OTBJIC- 
KaTbCA, HCHbITYEMbIC OTBOALVJIN B pa3- 
HbIe JHU Bcero OT 10 Ao 51% BpeMeHn. 
B cpefqHeM JOH XOTeEIM paooTaTb 
He OTBJICEKaACbh OKONO 1/3 pabouero 
Bpemeuu. TloxoxHe pe3sybTaTbI 0- 
JIY4YH UW XOPBUL, H3yyaBLIuM pasoTy 
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PETER HOEY 


PETER HOEY 


BHUMATENbHDIE ABTOMOBHIM 


CHaYaAd y BOAMTeAS ONnyCKaloTCA 
BeEKU, NOTOM OH HOYWHAeT 
KA@BATb HOCOM. ABTOMOOMAb 
COLIEA C NOAOCHI, 3ATEM ero 
Pe3KO NOBEPHYAO HA3QA... 
Npu3HaKu COHAUBOCTY MAU 
HEBHUMOATEABHOCTY y BOAUTeASI 
OG6HAPY>KUTb HETPYAHO, ECA 3a 
HUM KTO-TO CAeAuT. BCKOpe STUM 
30/MmMyTCa CAMU ABTOMOOMMN. 

No AGHHbIM HALIMOHAAbHOrTO 
ynpaBAeHyus Ge3sonacHocTu 
AOPOXKHOTO ABYDKEHUA 
CWA, oT 20 Ao 30% aBapun 
HO AOPOTAX — OKOAO 1,5 
MAH. B TOA, — OOYCAOBACHO 
HEBHUMOATEAbHOCTbIO BOAMTeEAeN. 
OTYACTU B STOM BUHOBATHI 
MOOMAbHbIE TEAEMOHbI, DVD- 
NPOVTPbIBATEAV, SACKTPOHHbIE 
KAPTbI VU npoUNe NporpeccuBHble 
wityuKu. Hactaao Bpema 
AAS BHEAPEHUSI TEXHOAOTM, 
YMCHbLUGIOLUMX KOANYECTBO 
OTBACKAIOLUNX PAKTOPOB. 

C 2003 r. KomnaHusa Volvo 
OCHaAWaeT CeAGHbI S40 cuctemon 
ynpaBAeHus BHUMaHMeM. AaTuku 
KOHTPOAMPYIOT BPALLIEHY PYAS, 
NOAOKEHNE NEAQGAY Fa3a UT.n. 
AGHHbIe NOCTyNAICT B KOMNbIOTep, 
KOTOPbIN BbIABASET NOU3ZHAKUY 
HeynpaBAsemoctu, O6roHa 
UAV PE38KOTO TOPMO>KEHU. 
O6Hapy>KuB NOACGHOe 
co6pituve, cuctema 6AoKupyet 
CUTHAAbI TEACMOHA, A TAKKE 
HOBUTAL|MOHHON U Apyrux He 
CBS3QHHbIX C 6€30NACHOCTbIO 
cuctem. B utoHe 2004 r. Motorola 
uv DaimlerChrysler npeAcTaBuAu 
HO CYA, OOLLECTBEHHOCTU MUHI- 
BSH, OCHOLLEHHbIN NOAOOHON 
cuctemon. B TOM >Ke roAy 
Volvo npoBeaad ucnbitaHua 
BUACOKAMEP, KOTOPbIe NO3BOASIOT 
30METUTb NPU3HAKU COHAMBOCTU 
Y BOAVTCAS U 30PErMCTPUPOBATb 
BbIC3A, ABTOMOONAS HA BCTPeYHyto 
noaocy (CM. Puc. CNpaBa). 

B mapte 2004 r. EBpocoro3 
BbIA@ANA €12,5 MAH. Ha 
YETbIDEXACTHIOLO Nporpammuy 
Pa3spaborTku COLECOTPACAEBbIX 
CTAHACPTOB HA BCTPOeCHHbIC 
UHTeEPHeNCHI «ABTOMOOMAb- 
BOANUTeAb». UH KeHEPAM 
NPCACTOUT PELUIVTb MHOXKECTBO 
CAO>KHbIX 30AQ04. 

«B CLUA Bce ynupaetca 
B OTBETCTBEHHOCTb», — OTMCYAeT 
Tpeut Buxtop (Trent Victor), 
pa3pabsotaswun cuctemy 
ONOBeELIEHYS BOAMTeAS AAS Volvo. 
ABTOMOOUAECTPOUTEAN AOA>KHbI 
ObiTb YBEPEHHI, YTO B TOYAHYIO 
MUHYyTy KOMNbICTep HE CACACeT 
cutyauuio Ha AOpore ele 
CAOKHEE, AKE ECAU BOAUTCAb 
HENPABUAbHO NOAb3YeTCS UM. 
Kpome Toro, OYEBUAHO, YTO 
YeM 3000TAUBEe UM YMHEe OYAYT 
ABTOMOOUAbHbIE KOMMbIOTEPbI, 
TEM OOACE HEBHUMATEAbHbIMU 
VU PACCESHHbIMU CTAHYT 
BOAUTeEMM. 


38a6oTAUBbIe GBTOMOOMMN OyAYT OCHALIEHbI PA3AVYHbIMU YCTPONCTBAMY AAS HOSAIOAEHIS 3a 
BHAMQHUEM BOAMTEAS VU NOAGBACHIA OTBACKAIOLNX PAKTOPOB B CAYYae ONACHOCTI. B HALWeM 
NPUMEPE ABTOMOOMAb SANC MUUITCS B NOTOKE MALUUH, HO €€ OTBACKAET HENOCEAAUBAS AOYKA, 
ABTOMOOMAb BNEPEANV HAYAA TOPMO3MTb, VB TOT KE MOMEHT 303BOHNA MOOMAbHbIN TEACHOH, 

A 6OPTOBAS HABUTAL|MOHHAS CUCTEMA PELLUNAG COOBLUNTb PACCTOAHUe AO OAM KANWETO 
CbeE3AC C ABTOCTPAAbI. 


a) COBAIOAAN AMCTAHLMIO: Paaap 6GavKHero ACMICTBUA, YCTAHOBACHHbI 
BNEPEAHEN YACTU ABTOMOGUAS, OBHAPY>KUBAET, YTO PACCTOSHUe AO BNeEpeAN UAYLeN 
MQLUUHbI CTAAO COKPALLATbCS, CUCTEMA YNPABACHIA ABYDKEHUeM COPacbiBaeT ra3 

U CACIKOA NPUTOPMAXKUBAET, YTOOb! COXPAHUTb AUCTAHUMIO. TaKNe CUCTEMbI YCNCLUHO 
UCNOAb3YIOTCS B HEKOTOPbIX AOPOFUX ABTOMOONASX. 


b) AOPO>KHbIN 3HAK: C nomoubio CneLINaAbHON BUACOKAMePpb! OopToBON 

KOMNbIOTEP HENPEPbIBHO OTCAE>KUBACT PA3METKY U AOPOXKHbIC 3HAKU. OH PACNO3HAeT 
NPeAYNPExXxAEHUe O ACPOKHbIX PASGOTAX VU NOBbILUAET CTOMUMOCTb HArpy3kU HO BHUMAHVe 
BOANMTeEAS. TAKA CUCTEMA CUUTbIBOHUS 3HAKOB ObIAA CO3AQHA rpynnon AAeKCAHAPA 
38eauHcKoro (Alexander Zelinsky) u3 ABCTPAQAUNCKOrO HAL|IMOHAAbHOrO YHUuBepcuteTa. 


Cc) STU TAA3A HAMPOTMB: CeeToAnoAbl HA COAHLE30LUUTHOM KO3bIDbKe HONPABASIOT HA 
TAQ3A DAUC HEBUAUMOE UHPPAKPACHOE U3AYYEHME, A MUHMOTIOPHAS BUAeOKAMepA 
PermmctpupyeT OTPAKEHNE OT 3DGYUKOB VU ONPEACASET HANPABAEHHVe B3rAS AG. ECAN 
BOAUTEAb OTBOAMT B3IASIA, OT AOPOTM UAV NPOSIBASET NOU3HAKU COHAMBOCTH, Ha 
NPUGOPHOM LUYTKe 30rOpaetca CUFHAABHASA AAMN, U ABTOMOOMAb NEPEBOANTCS B 
COCTOSHME NOBbILUIGHHOM FOTOBHOCTU. UTOObI PAZOYANTb BOAMTEAS, CUCTEMA MO>KET 
BKAIOUNTb BAO PALIMIO PYAEBOTO KOAECA. 3EAUHCKUM OCHOBAA OUPMy NO NPOU3BOACTBY 
CUCTEM CAE>KEHU 30 B3IATAOM Seeing Machines. Volvo u ele HECKOABKO KOMNGHUN 
UCNbITHIBAIOT TAKNE CUCTEMbI HA CBOUX OBTOMOGMAgX. 


d) CMOTPU HA AOPOTY: Mockonbky B CuTyaunu, TpeOyloWjen BHUMAHUA, SAUC CMOTPUT 

B CTOPOHY, CUCTEMA BKAIOUCET 3BYKOBONM CVIHOA TOEBOrM VU PAA, MUFArOLUX AAMNOYeK, 
YTOObI NOUBACYb BHUMAHME BOAMITEAS K TOMY, YTO NDOUCXOAMT HA AOPOTe. DHPEKTUBHOCTb 
STOO METOAC ObIAG AOCKA3CHA B XOAC UCNbITAHN, NOOBEACHHbIX KOMNAHUeN Volvo. 


e) AEAY BPEM&9: Boptoson KomnbIoTep HENPepbIBHO KOHTPOAUPYeT UHPOPMALMOHHY!O 
HOrpy3kKy HA BOAVTEAS UU ONPEACANET, KOIAG NOCTYNACHNE TEACPOHHbIX 3BOHKOB UAU 
NpeAynpe»*xACHUN HOBUTALIUNOHHON CUCTEMbI HE>KEACTEABHO. CUCTEMG OTKAIOYCeT 
3BOHOK COTOBOLO TEAEMOHA, A KOFAG HO AOPOTe CTAHOBUTCSH CNOKOMHEe, NOACBeYUUBaeT 
KHONKy «MOCTYNUAO COOBLLEHNe» HA PyYACBOM KOAeCe. AHQAOTMYHO BKAIOYaeTCA 
KHONKQ, U3BELIGIOLUIAS BOAVTEAS O NOCTYNACHUN YKA3CHUM OT HOBUFOLIMOHHOU CUCTEMBI. 
Komnauya Chrysler DeEAAV30BAAC CXEMY HEHOBS3YVBbIX ONOBELLEHUM B HEKOTOPbIX HOBbIX 
MOACASX ABTOMOOUAeL. 
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NEPCOHANbHbIM CEKPETAPb-PETHCTPATOP 


Tpynna Xopsuua v3 KOMNaHUU 
Microsoft paspa6otang cuctemy 
Notification Platform, koTtopaa 
CopTupyeT NOCTyNAIOLUNe COOCSLLEHUS 
He xyKe OObINHOFO CeKpeTaps. OHA 
pacnoaaraetca HA LEHTPAAbHOM 
CepBepe VU AHAAU3npyeT NocTynarouive 
COOOLIEHUS, YTOObI ONPEACMMTb, 
COO6LUATb AU AApecaty 06 ux 
NOCTYNAeHUU, VU ECA COCOLLATb, TO 
koraa uv KaK. Cuctema pa3s6upaetcs c 
SACKTPOHHbIMU NUCbMAMY AAS Suc, 
BbISICHSIS, NDOBOAMT AV OHO B AGHHbIN 
MOMEHT AeCACBY!IO BCTpeyy (CLEHApUA 1), 
YUTAeT AV NOUTY (CLEHAPU 2) MAU 

Ke COOUPAETCS B ACAOCBYIO NOE3AKy 


Spuk XopBu, (CAeBQ) NEPBbIM UCNOAb3OBAA 
AQTUNKU VU CTATUCTUYECKNeG MOACAN (CBEpxy) 
AAS CO3AQHUS| CUCTEMbI CBS13U, YUVITHIBOIOLLEN 


(CueHapue 3). OAVH U3 MOAyAeu 
OLIEHVBOET BOYKHOCTb COOSOLILEHU 
CKOPOCTb €e€ YObIBAHUS| CO BDeEMeHEeM. 
Apyron MOAYAb UCNOAb3yeT AATUNKU 


VU CTATUCTUYECKUE MOACM AAS OLLEHKM HANPABACHHOCTY U 
CTENeEHN BHUMOHUS, ONPEACAAS, C KAKUMU yYCTPONCTBaMU 
padotaetT Sc B AGHHbIN MOMEHT VU 3HOET AV OHA O 
NOCTYNACHUNU HOBbIX NNCeM. Ha STOM >Ke STaNe CUCTeEMa 
NPOrHOsupye;rT, KAK U3MEHSATCH NEPECYUCACHHbIC PAKTOPEI B 
OAuKaNWee BPeMs. TDeETUN MOAYAb CUCTEMbI PELUGET, KAKON 


BUA YBEAOMACHUS| UCNOAB3OBOTb. 


a6 8 
OT koro: | boss@busy.biz 


Komy: | dlise@busy. biz 


Tema: | NMoesaka B Cpeay oTmeHseTCA 


3QHSITOCTb NOAb3OBOTEAA. 


Hosoe coo6ueHue 


coTpy4HuKOoB Microsoft, y KOTOPbIXx I10- 
HH KCHHOC BHUMAHHe HaOJUOMaJIOCb B 
cpefHeM Ha npoTaxeHun 65% pa6o- 
uero JHA. 

CnefqOBaTesIbHO, COBPCMCHHBIe Te- 
JIe(POHbI HW KOMIIbIOTeEPbl, HAMBHO II0- 
Jlaraiolle, YTO UX Bilasesel, HHKOrgAa 
He ObIBAaCT HACTOJIbKO 3aHAT, UTOODI 
He OTBCTHTb Ha 3BOHOK, He MOJy- 
UHTb MOYTY WIM He WIeIKHYTb <OK> 
B OKOIIKe ONOBCLICHHA, IIpaBbl B TeUe- 
Hue 2/3 Bpemenn. (IIpu sTOM XaqcoH 
M XOPBHL, IpH3HaIoT, YTO MOKa He 
BUOJIHE ACHO, COOTBETCTBYIOT JIM 0- 
JIYYCHHDIC Pe3yIbTaTbl APyYTuM BUaM 
CATCJIbHOCTH.) 3HaUuHT, YTOOKI <TaK- 
THUHbIeC> CHCTCMbI ObIIM MOe3HbI, 
OHH JOJLKHbI C BEPOATHOCTbIO HE ME- 
Hee 65% ONpeseIATb, KOIa HX XO3AMH 
61M30K K KOTHHTHBHOMy IIpe jelly. 

Jia 3TOTO COBepmIeHHO HeOObs- 
3aTCJIbHO YCTaHaBIMBaTb aTun- 
KH CepfeyHOH JeCATeCIbHOCTH UH 
cKaHepbl MO3sra. MorapTH upuwen 
K BBIBOJY, YTO UCHOMb3OBAaHHE MUK- 
podoua, cnoco6Horo onpesenurTs, 
pa3sroBapHBaloT JIM B Hpeyemax pa- 
WMyca CJIbILMMOCTH, NO3BOJIAeT TO- 
BbICHTb TOUHOCTA FO 76%. Cucrema 
Cc TaKHMU XapaKTepHCcTHuKaMHU He 
XYy2XKe UCOBCKA ONPeAeJIAeT, MOXHO 


JIM OTBIICUb MOJIb3OBATCIIA B AHI 
MOMEHT. Korga rpynma PorapTu yco- 
BeCPUICHCTBOBala IIpOrpaMMy, lpu- 
6aBMB K pacllO3HaBaHHl0 Ppa3srOBOpOB 
CJICKEHHE 3a MBIUIbIO H KAaBMaTypoH, 
TOUHOCTD JIA ABYX MCHE/KEPOB T1O- 
BbICHIIaCb JO 87%. JIIOOOMbITHO, UTO 
UJIA ATH YUCHbIX OHA BO3POCIIa BCETO 
HO 77%. BEpOATHO, JNO HayKH Govee 
Pa3sroBOp¥uHBHI. 

Mcnolb3yA pe3yibTaTbl 9KCIIe- 
PHMeHTOB XOpBHa, CHeWMa/IMCcTbl 
Microsoft U3TOTOBUIM ONbITHBIM O6- 
pasey, cuctembl Bestcomp/Enhbanced 
Telephony, OWeHUuBalOlWeH MO yco- 
BeEPIWICHCTBOBAaHHOMY aJITOPHTMY, 
HaCKOJIbKO TIOJIb3OBaTCJIb KOMIIbIO- 
Tepa TOTOB OTBIICUbCA OT PpadoOTHl. 
McnibiraHua CHCTeMbI HauaJIHCb B Ce- 
pemuue 2003 ©, a yxe B OKTHOpe 
2004 r. oxom0 3 800 YemOBeK NOJIb30- 
BaJIMCb ClO AJA (PUJIBTPal|M 3BOHKOB, 

XOPBHL, CaM IIPHHAJI yuaCcTHe B 3K- 
cnepuMeute. TloKa OH JaBaJI HAM HH- 
TepBblo, Bestcomp COpTHpoBalsla BXO- 
Wale Tese:OHHbIe 3BOHKH. CHayasa 
OHa IIpOBepsAsa, HET JIM AUMCHH 3B0- 
HAWerO B Me€pCOHaJIbHOM TemeqdoH- 
HOM KHUre, B KaTamore KOMIaHHi 
WIM NepeuHe JIM, CBA3bIBABIIUXCA 
c XopBulem B OcleqHee BpeMaA. 


ConocTaBIAA MOJIYYCHHbIe CBese- 
HHA, CHCTeMa IIbITaIacb OMpeeIUTb 
B3aMMOOTHOINICHHA CBOCrO XO3HH- 
Ha C BbI3bIBAaIOIMM Cro aOOHEHTOM. 
IIponyckaJIWCb 3BOHKH OT YICHOB 
C€MbH, IIPAMbIX HaUaJIbHUKOB BBI- 
IMeECTOAMIUX pa6OTHHKOB HU TeX, C KEM 
XOpBUL CaM B TOT J[CHb CO3BAHUBAJICA. 
IIpouuM coobmiaocb, YTO XOPBUIL Ha 
coBelaHHuu U 6yfeT Ha MeCTe B TPH 
yaca JHA. OHH TOBOPHIIN, UTO Tlepe- 
3BOHAT, APYrHe OCTaBIANM PeUeBble 
cooomenHua. Kora Xo344Ha He ObIIO 
B Oduce, CHcTeMa aBTOMaTHUeCKH 
npesiaraya U36paHHbIM aOOHCHTaM 
mlepeaf[pecoBaTb 3BOHOK Ha €TO MO- 
OWJIDHBIM TeIe:pOH, CCIM U3 KasieHja- 
pa WIM [pyrux UCTOUHUKOB HE Cie- 
MOBaIO, YTO XOPBULa Cel4ac HEJIb-3A 
OTBIIeKaTb. AHaJIOTHYHO COPTHPOBa- 
JIMCb 3IIEKTPOHHBIC MMCbMa. 

B 60bIIMHCTBE COJIMJHbIX KOMMa- 
HWM yxKe yCTaHOBJICHbI KOMIIbIOTE- 
PH30BaHHbIe TENeEPOHHbIe CHCTeEMHI. 
CoOTPYAHUKH TOIb3yIOTCA CTaHaptT- 
HbIMM TIporpaMMaMH JI OpraHus3a- 
WMH CBOeH JCATCIIbHOCTM UW yipaB- 
JICHUA CBA3bIO, TAK UTO MOAKIIOUCHHE 
HEOOXOJMMBIX <].ATUMKOB» HE JJOCTaB- 
ACT OCOOIX XJIOMNOT. OFHAKO HE BCEM 
MOHpaBUHTCcaA, CCIM B OCPHCe MOCTOAH- 
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KC ARMSTRONG (photographs); PETER HOEY (scenarios); JEN CHRISTIANSEN (diagram) 


CLUEHAPUN 1 


NoHeAeAbHUK 10:07 


CLIEHAPUN 2 BropHnk 09:00 


Buaeo- 
Kamepa 


~ Mukpodou i 


KAACCU®MUKATOP 
BADKHOCTU 
30NPaALUVBAeT y GAsbI 
AQHHbIX, KCKUMU 
OTHOLUCHUSIMI CBSI3CHbI 
OTNPABUTEAb UW NOAYYOTEAb 

UKOKOBA UCTOPUA Ux OOLUEGHMA. 
/MHIBUCTUYECKUI QHOAV3CTOP 
CKOHMPYET TEKCT, BbIACASIS| KAFOUEBbIC 
CAOBO, ACTIN CpOKU. COOBLUCHUIO 
NPUCBAVBAETCA BODKHOCTb 
(BbIDA@KEHHOS B AOMAPAX), KOTOPAA 
CHMKAETCS, TK. VHPOPMALIVA 
MOCTENEHHO YCTAPeBAET. 


Cuctema OLeHuBae;T, 

CTOUT AV OTBACKOTb SAC 

B AQHHbII MOMEHT UV B OAWKANWee 
Bpema. SAC y3HAeT O COOOLIEHU 
TOAbKO TOFAG, KOLA CTOUMOCTb 
NPeEPbIBAHUA CTAHOBUTCS| MEHbLUe 
BODKHOCTU COOBLUEHIA (CTDEAKN). 


MOAEAb NPVHSTUS PELUEHUM ONPaWMUBAeT UMeIOLIMeCA 


©) HH) HoBoe coobuyeHve 


OLJEHKA CTOMMOCTU: 
$8,00 


SaBeplueHne 
BbINOAHEHUA 30,04 


NocaeAHun CpoK 


Aata vu Bpema 


PacnucaHne Mecto- 


BANECOBA CTATUYECKAA MOAEAb 
OObeEAMHAeT UHPOPMALIUIO, NOAYYEHHY!O 

OT HECKOABKUX UCTOYHMKOB (MOACBEYEHbI) 
AAS OLIGHKU TeKYLUEro PoKyca 

BHUMQHUa SAC 


CLUEHAPUI 1 CLUEHAPUN 2 


LleHa npepbiBaHus, 
LleHa npepbiBaHus, 


0 10 20 30 40 50 60 


38aaep>Kka, MUH. 8aaep>KKa, MUH. 


NOAOKEHNE 


0 10 20 30 40 50 60 


CLUEHAPUN 3 


AxycTuyeckie 
AQTUUKU 


Bzavmoaeuctave 
Cc KOMMbIOTepOM 


a 


VUAeT pasroBpop 


HanpasAeHue 
B3IAT AQ 


BeCnpoBOAHON 
CUITHOA 


CUEHAPUN 3 


LleHa npeppiBaHnas, 


OMO=20.ns0- 40m 80760 
3qAeP>KKa, MUH. 


YCTAHOBKU 
NOAb3OBaTeASI 


BOD>KHOCTb 


OnOBeLIEHUA Metoa onogelieHisl 


MporHo3s noAesHOCTN 


y SAC YCTPONCTBA VU AHAAU3UPYeT COOTHOLUEHNE CTOUMOCTb/ 
NOAb3Q, YTOObI ONPEACAMMTb, HY>KHO AV ONOBELATb Ce 
O NOAYYEHUN COOCBLUEHUS, W ECA HY>KHO, TO KOFAG V KOK. 


CLUEHAPUN 4 


Cuctema Notification Platform 3aHOCUT 
NOYTOBOE COOBLUEHNE OT HAYAAbHUKA 
B MOUTOBBIN SILLIMK, HO U3BELLAeT SAUC 

O €fO NOCTYNAECHUN TOABKO YePe3 YAC, 
NOCAE OKOHYAHUs 6ECe Ab! 

C NOTEHLIMGAbHbIM COTPYAHUKOM. 


CLUEHAPUN 2 


Cuctema O6Hapy>kvBaeT, 

YTO SAUC CNAMT 30. CBOUM KOMMbIOTepoOM, 
ACT, NOKA OHA 3AKOHYUT NUCATb NUCbMO, 

OC 30TEM U3ACET 3BYKOBON CUTHOA 

U OTOOPaKAeT HA SKPAHeE ONOBeLLEHNe 

O NOCTYNACHUN COOBLYEHMS| OT HOYQABHUKA. 
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CTOVMOCTb ONOBELLECHUA 


CUEHAPUN 3 


Cuctema conoctasaset Temy nucbMa 
c pacnucaHuem Sauc uv npucsaveaet 
emy HavBbICLuNi NpVvopuTeT. 
Coo6ueHue nepeaAgetcs Ha CoToBbI 
TEAEOH, KOTOPbI U3AQET CUTHOAEI, 
COOTBETCTBYIOLUINE BbICOKON BOYKHOCTU. 


Cpeaa 06:15 


UTEHME MbICHEH 10 TASAM 


Posa Bepteran (CAeBQ) U3 KOPOAEBCKOFO YHUBEPCUTeTA B KUHTCTOHe (KAQHAAG) 
OCHACTUA TEAEBUZOPbI, TEACMOHbI UV KOMNbIOTEPbI YCTODOUCTBAMN AAS CAG)KEHUA 

30 B3IATAOM 4YeAoBeKA. Cuctema AurdMirror (H¥xKHee AEBOE MOTO) NoeBpawaet 
OOAbLUIOM MOHUTOP, OCHALLEHHbIN CKPbITbIMU UHPPAKPACHbIMU U3AYYATeASMU 

VU BUACOKAMEPOMI, B KBOALIGOHOE» 3EPKAAO, HAACFAIOLee HUMObI HA UZOOPa>KeHUA 
CTOSILUUX NepeA HUM AloAen. KOrAG OHV CMOTPST Apyr HO ApPYyra, BUPTYAAbHbIe Aypbl 
BbITSTUBAIOTCS VU CAUBAIOTCS (H>KHEe MPABOe PorTo). 


CeroAHs HAGAIOACHIE 30 FAA3AMU NO3BOASET NOAYUUTb HANOOAEE TOYHY!IO OLIGHKY CTENEHU BHUMGHUS. K COKAACHUIO, 
AQKE STOT METOA NOKA HEAb3A CHUTATb COBEPLUCHHbIM. 


HO 6yfeT BKJIIOUCH MUKPOMOH, H, KO- 
He€4HO, HH OJMH YENOBEK HE XOUCT 
HeNMTbCA HUH(POpMalven 3 CBOeTO 
@KETHEBHUKa C IpOrpaMMOH, KOTO- 
PY!O OH HE KOHTposmupye’r. 

TloxoxKe, HCCIIEMOBATEIIM 9TO OCO3- 
HaloT. XaJ[COH OTMEeYAeT, UTO TAKTHY- 
Had CHCTeM4a HE JOJUKHA 3alIMCbIBATb 
Pa3roBOpbI, PeCrHCTPHpOBaTb Har%Ka- 
THA KaBHI MW T.0. OHA JOJKHA TOJIb- 
KO aHasIM3HpOBaTb MOTOKH JaHHbIxX 
MW MOMOraTb OPraHH3OBbIBaTb Ppaoory. 
<[losTomy B cucTemy Bestcomp c ca- 
MOYO Hauasia ObIM 3aJIOXKCHbI IPHH- 
WMMbI 3allMTbl KOH*@UACHUWMaJIbHO! 
uudopmaunu. Tlomb30BaTesi0 H3BeCT- 
HO, KOMY pa3pelleH AOCTYyN K TeM HIM 
MHbIM CBEJJCHHAM O HEM», — TOWYep- 
KMBaeT XOPBHL. 


STM FAG3C HANpPOTMB 

C momombio Mpocrow wudpposon 
BuyeoKaMeppl 3a $20 nporpamMMHoe 
o6ecneyeHHve XopBulla OnpeyesaAeT, 
HaXOJUTCd JIM YEJIOBCK B HOsIe 3PCHHA, 
a TakKKe OJMH OH uM HET. Bepteran 
3allOJIHHJI CBOIO YHHUBeEPCHTeTCKyIO 
a60paTOpHuo SObITOBLIMH T1pHo6opa- 
MH, IIPHBOJMMbIMH B JCMCTBHE B3Is1A- 
OM. <EcuIM A CKaxky «<3a2KTHCb>, BOH 
Ta JlaMila HUKaK He OTpearupyeT», — 


CKa3aJI OH, NOKa3blBad MasiblyeMm ce6e 
yepe3 miedo, 3aTeM OH MIOBeEPHYyJICA 
K CBCTHJIDHHUKY, NOBTOPHJI KOMAaHAY, 
WM CBeT BKIOUNIICA. eNO B TOM, UTO 
CBeETOZHOZ, BMOHTHPOBaHHbIM B Ma- 
JICHBKY10 IaTy, MOCbIIAeT B CTOPOHY 
ueJIOBeKa WyYOK HEBHAMMbIX HH*ppa- 
KpacHbix wyueH. Kora u3n1yuenue 
OoTpaxaeTCA OT CeTYaTKH, HHCpa- 
KpacHasd KaMepa OOHapyXKUBaeT WBA 
APKUX O1MKa (110 OFHOMY OT KaxKAOrO 
1la3a), MPOWeCcop BbITIOJHAeCT pac- 
MO3HaBaHHe H306paxKeHuA HU peun 
WM BKIUOUAECT JIaMIly. 

Kora 343BOHH I Tesedou, Beptreran 
MOBEPHYJICA K HEMY, IIPOH3HEC «aJIJIO» 
WM Hauall pasrOBapHBaTb CO CBOHM 
MpHATeeM. 3aKOHYMB pa3roBop, OH 
OTBepHYyJICA OT TemecboHa, UH TOT OT- 
KuOULICA. Korga HHKTO He CMOTpUT 
TeJIEBH30p, TOT OCTaHaBiMBaeT DVD- 
IIPOMIpbIBaTeIb WIM OTKINOYACT 3BYK. 
Hexoropple CTy4eHTbl Beprerasia HO- 
CAT Ha CBOMX TOJIOBHBIX yOopax WK 
OUuKaX JaTUMKU 3PUTCIbHOTO KOHTAK- 
ta. Korga 1OHOIa WIM JeBylIKa BCTY- 
llaeT B pa3sroBop, NpHo6op nepeyaeT 
MHPOpMalH10 06 JTOM 110 GECIIPOBOL- 
HOMY KaHaJly Ha COTOBbIM Temedou, 
KOTOPbIM TepekKIow“aeTCA B PexKUM 
BHOpO3BOHKa. 


J\eTeKTOpbI B3IIAa WOKa ele CIIMIUI- 
KOM JOPOrH, TPOMO3AKH MW HEHalexK- 
HDI JI MOBC€AHEBHOLO IIPHMCHCHHA. 
«CeroqHA 3PHTCJIbHbIM KOHTAKT [aeT 
HaH6oylee BepHylO OLeHKy crTene- 
HH BHHMaHHA: TOUHOCTh AOCTUra- 
et 80%, — roBpopuT Bepteran. — Ho 
MW STOT METO MOKA HEMb3A CUMTATb 
COBEPLICHHBEIM>. 

TaKTHUHbIe ObITOBbIC IPHOOppbI — STO 
IIpOcTo 3a6aBa, OCOOCHHO Kora OHV 
HevcTByIoT Mopo3np. IIpakruyecky1o 
MOJIb3Y MOTYT IpHHEeCTH Sovyiee KpylI- 
HbIeC HHTEJVICKTYaIbHbIe CHCTEMBI, 
CHOCOOHBIe IIpesyrabIBaTb (POKYC Ha- 
mero BHHMaHHA UM OOsIerualoljue HaM 
oomjeHHve C OKpyxKalomlen TeXHUKOM. 
YTOO6bI CUeaTb TAKME CHCTEMBI Haexk- 
HbIMH, HOTpe6ye TCA MHOTO paooTHI. 


NoKON HOM TOAbKO CHUTCA 
UTOObI HAYYMTh KOMIIbIOTeEp CBOEBPe- 
MCHHO HU HeHABABYHBO NMepesaBaTb 
MHMOpMallHIo CBOeMY XO3AHHY, MOXK- 
HO HCIOJIb3OBaTb METOJ MpaBul HW Me- 
TO, MoseeH. 

Eciu CHCTe€Ma NOJUYHMHACTCA JIMUIb 
HECKOJIbBKUM MPOCTbIM WpaBusiaM, 
MOMb3O0BATENM MOryT TOUHO Tmpes- 
CKa3aTb, KaK OHA NOCTYNUT C TEM WI 
MHbIM COOomleHHeM. Tak, MHOrHe 
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KC ARMSTRONG 


MOUTOBbIe MpOrpaMMbl OTCPUJIbTpo- 
BbIBAaIOT CaM, MOJIb3yACb CIHCKa- 
MH W3BECTHbBIX HCTOUHHKOB ClamMa 
MW JOBeEPpeCHHbIX KOHTaKTOB. IloryunB 
MOUTOBOeE COOOMIEHHE, CHCTeEMa TIpo- 
BeEPAECT, CCTb JIM OTMPaBUTEJIb B KAKOM- 
HHO6yb U3 ITUX CIMCKOB, HU IH60 JO- 
CTABJIACT, IM60 OTOPacbIBaeT MHCbMO. 
Takve CHCTEMBI IIPOCTbI H MOHATHEI, 
HO 4acTO OMOaIOTCA. 

Pa6oTy CiaM-(UJIBTPOB H CeTEBbIX 
6paHAMaySpOB MOXHO CyljeCTBeEHHO 
YIYUMUTb, CCIM HMCHOUIb3OBaTb CTa- 
THMCTHYCCKHE MOJCIM (T.H. 6AMeCOBbI 
Ce€TH). OHM CTPOATCA C MOMOMIbIO Ca- 
MOOOy4ualOMUXCA AITOPHTMOB, KO- 
TOPbIM IOMb30BaTCIIb IPeACTABIAeT 
MHOXECTBO %KCNATCMIbHbIX COOOIIe- 
HHM WM HECKOJIbKO HEKEMATCJIbHEIX. 
<IIporpaMMa BbIABJIAeT BCe TepeMeH- 
HbIe€, OMPeeAIOUIMeE HYXKHBIC TMOIb- 

(HalpuMep, 
3aTeM UIeCT 


30BaTeJIIO CBOMCTBa 
OTCYTCTBHe cCIlaMa), 
BC€ BO3MOKHbI€e KOMONHALMU Te- 
PeMeCHHBIX MH PopMupyeT HanMoosiee 
MOLXOLAMLYIO MOJCJIb», — OObACHHI 
XOpBuw. 

BaliecoBbl C€TH MOryT ObITb Mopa- 
3HTCJIBHO TOUHBIMH. «OHM HCHOJIb3y- 
1OT BEPOATHOCTHDIM NOAXO, T.c. OHV 
3Hal0T, UTO HE MOLYT 3HaTb BCECYLO, — 
MOACHAeCT XOPBUL. — OTO NO3BOIAeT 
yilaBIMBaTb TOHKOCTH NOBeCHHA, 
Id ONMCAHHA KOTOPbIX HOTPe6oBa- 
JIMCb Obl ThICAYH CTPOTHX TIpaBip. 
B aupape 2005 r. Xopsuy npeyszCTaBut 
Pe3yIbTaTbI MCUbITAHHH MOEIIN, OOy- 
YeHHOH Ha 559 3allMcax O MpomesmHx 
BCTpeyax, B3ATbIX H3 JHCBHHKa Me- 
HegxKepa. poanamM3u4poBaB 100 HO- 
BbIX KaJICHJaPHbIX 3allMceM, CHcTemMa 
BeEpHO IIpefsCcKa3asia, YUTO MeHEAKEp 
OyaeT IIPHCyTCTBOBaTb Ha BCTpeuax 
B TeueHHe 92% Bpemennu. B ueTbIpex 
ciy4aax 13 HATH MOJCJIb aBasia Ty Ke 
OLW|EHKYy CTOMMOCTH pepbiBaHia, 4TO 
CaM Me€HEKep. 

Pe3yibTaTbl BUeCUaTIAIOT, HO He- 
KOTOPbIe CIeCWMaIMCTbI MO-lpex- 
HeEMy HaCTPOCHbI CKECITHYeCCKH. 
Tlomb30BaTeCJIAM OUCH HE NOHPaBUT- 
CA CHCTeMa, KOTOpasd OyseT OLIM60U- 
HO OTCeKaTb 10% Ba2xKHbIX 3BOHKOB. 
<Gem 6o71Ie€ BHHUMATCJIbHbIMUM CTa- 


HOBATCA BEIM, TEM MeHee TpesCcKa- 
3YEMbIMH OHH OKa3bIBaIOTCA, — YT- 
Bepxyaet Ben WnHenigepmMan (Ben 
Schneiderman) u3 Mspusen”cKoro 
yHuBepcuteta. — Hepegko su04 OT- 
Ka3bIBaJIHCb OT MHOIMX HHTCJUICKTY- 
aJIbHbIX YCTPOMCTB H3-3a TOLO, UTO HE 
MOHMMAJIN, KAK OHH pasoTaloT». 
«<MAckyCCTBCHHbIM HHTeIWJICKT NOKa 
He B COCTOAHHM 34MCHUTH CeKpeTa- 
pa, — oTmeyaet Bepteran. — Ho a co- 
BeEPIICHHO yBepeH, UTO MbI CMOXKEM 


CIOHKHOCTH VM HallpA2KCHHOCTH pabo- 
Tbl Ha yeTBepTb. BM® CHUA naann- 
pyeT OCHaCTMTb cucTeMamu HAIL-SS 
BeCb (pJIorT. 

OHako B O*PUCHOM cpeye MO06- 
HbIX HCC€OBAHHH MOKa HE MpOBoO- 
aunocb. HecMOTpaA Ha TO 4TO CHC- 
Tema Bestcomp mepeaypecosplBasa 
3BOHAMIMX Ha TOMOCOBy!IO NMOUTY 
WM OTCe€Kasla MOUTOBLIE YBeEAOMIIE- 
HHA, 3a BDeEMA NATHUACOBOLO HHTEP- 
BbIO XOpBULa UpeppiBasn 14 pas. Be 


VUICKYCCTBEHHbIN UHTEAACKT HE 3QMCHUT 
BOM CekpeTapa. Ho Cc OUAbTPALINeN 
NOCTYNAHOLUEN UHPOPMALIWU OH 
CNPOABASIETCA 663 TOYA. 


pa3pa6oTaTb yMesIOro COPTHUpOBMINKa 
nmocrynawlwen HHPOpMalun». 

TlomoxeT JIM 3a60TNMBbIM = KOM- 
IIbIOTEP JNOZAM COCPeCAOTOUMTECA Ha 
BAXKHBIX JelaX HW NOBBICHTbh NpOH3- 
BOJMTEJIBHOCTb Tpya? B HEKOTOpBIXx 
cmyyaax — 6€CCHOpHO. 

PaccmMotTpuM cuctemy HAIL-SS 
(Human Alerting and Interruption 
Logistics-Surface Ship) KoMnaHnu 
Lockheed Martin. Oua BbiCcTymaeT 10- 
CPeCHUKOM Mex ly 6OCBbIM pacueTOM 
WM MOPCKOH OpyxXeHHOM CHuCcTemMon 
Aegis. TIpu MogemMpoBaHuu 6oeBor 
oO6cTaHOBKH HAIL-SS yMeHbulasia YHC- 
JO WpepprBpaHuk Ha 50—80%, nosBouAA 
BOCHHBIM OOpabaTbIBaTb BaXKHBIC CO- 
o6meHua BABOe 6pIcTpee. IIlporpamma 
MO3BOIMa CHH3HTb BOCHpvATHe 


AONOAHMTEABHAS AUTEPATYPA: 


MlO#KAapHbIe TPeBOrH, Kypbep FedEx 
MW MHOXECTBO KOJINer, 3aMIAHYBIUMX 
B O*UC, — BOT JIMIIb HECKONbKO Ipu- 
MEPOB TIpepbIBaAHHH, OT KOTOPbIX 
HE€JIb3H H36aBHTbCA, MOCKOJIbKy OHH 
MOIe3HbI MpepbiBalouyyM. 

Tem He MeHee Bepteran coxpaHaeT 
ONTHMH3M. <OTKPbIB HOBbIe HCTOU- 
HUKY MHCPOpMaLHH O TOM, HaCKOJIbKO 
MOCTYNe€H HYXHBIM YeENOBEK, MIOZH, 
eCTeECTBEHHO, OyfayT Mpucmocabyn- 
BaTbCA MU MOMb3OBATbCA MMH, BbIPaba- 
TbIBaA HOBbIe IpaBlIa COMMaJIbHOTO 
STHKETA, — CUUTaeT OH. — TaKHM OOpa- 
30M, €CJIH BbI 6yeTe IPOCTO H3BeElMLaTb 
JUOJCH, UTO B JJAHHbIM MOMEHT 3aHATBI, 
IIpepbiIBaTb Bac OyyT MeHbIe>. Hl 


mAttentive User Interfaces. Special section. Edited by Roel Vertegaal in 
Communications of the ACM, Vol. 46, No. 3, pages 30 - 72; March 2003. 

mg Learning and Reasoning about Interruption. Eric Horvitz and Johnson Apacible. 
Proceedings of the Fifth International Conference on Multimodal Interfaces, 


November 2003. 


m Proceedings of the International Workshop on Progress and Future Directions 
of Adaptive Driver Assistance Research. Washington, D.C., May 2004. AoctynHo 


Ha www.volpe.dot.gov/opsad/saveit/ 
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>KEPTBbI NOHAeMUN 

rounna B 1918 Fr. BBOEHHOM 
TOCNUTAAE BOOPYy>KEHHbIX 
cua CUA, PaCNOAO)KEHHOM 
B SKc-ae-BeH, DPAGHLINS. 
OtTreunna ymMepAu 

43 TbIC. AMEPUKAHCKUX 
BOCHHOCAY>KALUUX, YTO 
COcCTaBAseT 40% BCeX NOTEPb 
BOOPY>KEHHbIX CUA CLUA Bo 
Boems lepBou mMUpoBON 
BOVHBbI. 


me. 


DEKOHCMPYKIUA 


BUPYCA-Y GMM 


Aokedoou Recon 


QHH PUA, 
Tomac MaHHuH 


PE€KOHCTPYNUPOBGH CAMbIN CMEPTOHOCHbIN LUTAMM BUpyca 
rOunnd, BbI3BOBLUIUN NAHAEMUMIO B 1918 r. Mo>KeM AV MbI 
Tene Pb CKA3ATb, B YEM NOUYWUHA ero HEOObINANHON 
AlOECCUBHOCTU U KAKOBO EfrO NOOUCXOKACHUe? 


B ceuts6pe 1918 r., He3ayonro oO 
oxoHyuaHHa Tleppow MHpoBoH BOH- 


q 


bl, B TOCNMHTalb BOCHHOrO yueb- 
HOTO JIarepaA, pacnoO*XeHHOrO MOA, 
BOcTOHOM, OOpaTHJICH PAJOBOH C BBI- 
COKOH TemillepaTypouw. Bpaun nmocra- 
BHJIM JMWarHO3 MCHHHIHUT, HO Ha cyiejly- 
OM ACHb WOcNe TOCNUTaIM3aWuu 
ele JIOKUHH! COAT C CAMMTOMaMH 
pecnupaTopHoro 3a6oeBaHusd Wva- 
rHo3 CHa. Uepes 10 qHeli 3a60nenu 
eile 36 uemoBek, a ele Hepe3 HEE IIO 
43 45 THIC. BOCHHDIX OObHbI ObIIN 
13 TeIcau. K MOMeHTYy CHlafja snuMze- 
MUU HEH3BeECTHOLO 3a60/1IEBAaHHA UM 
mepe6ouena MOJOBHHA BOHHCKOrO 
KOHTHHIeHTa Jarepa, H 800 ymep- 
IO OT YAYUIbA B Y2KACHBIX MYYCHHAX. 
KO#XHbIe NOKPOBbI y YMUpalonujux 
mpuHoopetamu ronyOoBaThli OTTe- 
HOK. Muorve noru6su ciycTa Bcero 
48 uacoB Tlocyie NOABJIGCHHA MepBbIxX 
CHMITOMOB. Mx sjlerKHe, KaK 1OKa3aJIO 
BCKPBITHE, ObWIN OYKBaJIbHO 3a0UTHI 
KM KOCTbIO WJIM KPOBbIO. 

Ilo CBOHM CHMITOMaM O0/1e3Hb 
He NOXOfWJia HA Ha OJHY H3 paHee 
M3BeCTHBIX, MH Yusibam Teupu Youu, 
M3BeCCTHBIM WaTOMOTOaHaTOM TOTO 
BPe€MeHH, MpeANONOKUI, YTO weO- 
BeCYCCTBO CTOJIKHYJIOCb C HOBOHM HH- 
dexuHett. OKa3ai0cb, YTO 9TO Ob 
BC€rO-HaBCero TPH, BbISBAHHBIM 
HeEOObIYaMHO BUPYJICHTHbIM UITaM- 
MoM. 3a 1918-1919 rr. OH yHeC KH3HU 
40 MJIH. YeIOBEK TIO BCeMy MUpy. 

Bcnpbiika CaMOoro CM€PpTOHOCHOrTO 
B COBPe€Me€HHOM UCTOpuUu UHdeKuH- 
OHHOrO 3a60J1IeBAHHA ACUE3Ia TOU- 
TW Tak 2Ke BHeE3alHO, KaK MW Haudasacp. 
IIpwuvHbl ee BOSHAKHOBCHHA, Ka3a- 
JIOCb, HaBCerfla 3ATCPAJIMCb BO Bpe- 
MeHH. Hukomy He NpHUIIO B rouOBy 
COXpaHUTb MaTOreCHHbIM areHT VIA 
6yaqymux UccuesqOBaHuu, MOTOMY 
uTo Wo 1930-x rr. BO36yAHTelb rpuni- 
lla He C4MTasicaA BuUpycoM. VM TobKO 
6narofapA NOBKOCTH COTPpyHUKOB 
MegvuHHCKOrO My3eA BOOPy2KCHHBIX 
cu CIA, HacTOMYUuBOCTU MaTOO- 
roaHatoma Moxana XanpTuna (Johan 
Hultin) u paspa6oTKe HOBbIX M€TOJOB 
reHETHYECKOLO HMCCIIEJOBAHHA TIOXO 
COXpaHHBIIMXCA TKaHeH yueHbie > 


a] 


CMOIrIH NOJYYUTb (—parMeHTbI reHo- 
Ma BMpyca, BbISBABLIeETO MaHAeCMHIO 
B 191816, Hw HCcCNeqOBaTb UX. CerosqHA 
MOABMJIaCb Hafle*K a, UTO aHAaIIM3 OC- 
TaHKOB XKepTB TOM 3MMACMHM M03B0- 
NUT OTBETHTb Ha PYHAAMCHTAJIbHbIC 
KacaloulWeca Ipupoypl 
CMePTCJIbHOrO WITAaMMa HW SBOJNOWMM 


BOMpOcHl, 


BHpycos puna. 

YueHbIMH JBHXKET HE IIPOCTO x*xe- 
JIaHHe€ paCKpbITb TaliHy WaBHer 
Tpareguu. Jeno B TOM, 4TO BUPycbl 


paoorTkKy cnoco6os jleyeHua rpunia 
MW MeCTOAOB NpesOTBpaeHHaA SUM Ae- 
MH; 3) yCTaHOBMTh IIPOHCXO*XJeCHHe 
BHPYCOB, CIOCOOHBIX BbI3bIBATb aH- 
NeMUN, C TEM, YTOObI 3apaHee YHUU- 
TOKATb BO3MOXHbIe€ Ppe3epByapbI 
OMaCHbIX WITAMMOB. 


OxotTa 30 BUpycom 1918 road 
POX ACHMA 

Ilangemua 1918 1. Opa WOXO2#Ka Ha MHO- 
rue JIpyruve TeM, UYTO €€ BbI3BaJI HOBBIIM 


LIEAbIN TOA, NDOLUCA B OE3YCNELUHbIX 
NOUCKAX, UV HOKOHeELL B 1996 F. MbI BbILUAU 


HO CACA BUPYCA. 


rpHnna HEMpepbIBHO JBOJNOLMOHH- 
Py1IOT, HW 4eENOBEYCCTBY YyrpOXKaIoT 
BCe€ HOBbIe MH HOBbIC WITAMMBI. Tlocue 
1918-1919 rr. paspa3usiucb eme ABE 
maHAeMuu rpunna — B 1957 uB 1968 r. 
A Te BHPyCbl, KOTOpble O6bI4HO HHCu- 
WUMpyloT TOUbKO X%KUBOTHDIX, NepH- 
OMMYECKH BBI3bIBAIOT 3a60/ICBAHHe 
wy uenoseka. IIpumMep Tomy — He- 
WaBHAA BCIIbIMKA UTHYbero rpunia 
B A3Hv. Halid OCHOBHBIe 3afaui CO- 
CTOAT B cilegyrouleM: 1) BLIACHHTb 
MIpHu4WHy CTOMb BbICOKOM BUpyJIeH- 
THOCTH BHpyca, BbI3BaBUIeroO NaH e- 
MHIO B 19181; 2) CTHMyJIMpOBaTb pa3- 


BHPYCHbIM WITAaMM CO CBOMCTBaMH, He- 
MIPHBbIYHbIMH JIA AMMYHHOM CHCTeCMBI 
uesoBeka. Ho y Hee ObUIM MW YHUKaJIbHbIe 
OCOOCHHOCTH, B YACTHOCTH, HeEBEpo- 
ATHAA PaCIPOCTPaHCHHOCTb H BUpy- 
JICHTHOCTb BOS6yZMTeIA. CrpalHas 
SIIMAeCMHA MpOHeciacb, KaK 6yps, 10 
Espone 4 CepepHont AMepHke, 3axBa- 
THB AJIACKY HW CaMble OT/aJICHHbIe OCT- 
posa B THxXOM OKeaHe. TpeTb *KUTevel 
3emiM OblIa UHCULNpOBaHa. Kpome 
TOYO, 3a60/1eEBAHHEe IPOTeKaJIO HEOOBI- 
walHO THKEJIO, JICTaJIbHOCTb COCTaBIIA- 
Jia OT 2 10 5%, 4TO B 50 pas Gove, YEM 
TIpH Jpyrx BCIbILIKaX rpuma. 


TANHA NAHAEMUN FPMNNA 1946 r. 


mMaHAemua reunna, oxBaTvBlas B 1918-1919 rr. BeCb 3EMHON WAP, ObIAa 
G6eCNPEHEACHTHA NO YCAY >KEPTB, OCOOEHHO CPeAN AACN MOACAOCTO 


Bospacta, 


mTOYeMY LUTOMM, BbISBOBLIUM NAHACMUW, ObIA CTOAb ArPECCUBeEH? AOATOe 
BPEMS STO OCTABAAOCCh 30raAKON. Vi AULUb HEAGBHO, NOCAE TOFO KAK YAAAOCb 
PEKOHCTPYNPOBQATb BUPYCHbIN TEHOM C NOMOLUbIO METOAOB, PA3PAOOTAHHbIX 
ABTOPAMN AGHHON CTATbU, 3ABECA TANHbI HAA, STON UCTOPNeN HEMHOTIO Npu- 


NOAHSIAQCh. 


mB UCCACAOBAHUE BUPYCHbIX FEHOB U KOANPYEMbIX UMU OCAKOB BbISBUAO HEKO- 
TOPbIe OCOOEHHOCTN LWTAMMQ: OH NOAGBASA ECTECTBEHHY!O0 3CLUMTHYIO PEAK- 
LINK OPLAHU3MA VU NPOBOLIMPOBAA GHOMQAAbHbIN UMMYHHBbIN OTBET. 

BIITUUbI VU MAeKONUTAIOLUNe He ObIAU PEZEHBYAPOM UHOe KLM, TAK YTO NOOUC- 
XO*KACHNC CMEPTOHOCHO!O LUTAMMA OCTAETCS| HEU3BECTHbIM. 


Kocenn 1918 r. sce B Espone TOKO 
MW TOBOpHIM O06 «<HACHaHCKOM» Ipuii- 
me — «HCWaHKe», MpO3BaHHOM TaK 
MOTOMY, 4YTO B STOM CTpaHe, He yuac- 
TBOBABINeH B BOMHE, He ObINIO 3alipeta 
Ha HHPOpMaLiM10 OO SUM AeCMHH, OXBa- 
THBIICH BOIOIOMIHe CTpaHbl. Ha CaMOM 
“ene epBad BOJIHA WaHACMHH BO3HHK- 
Jia B BOCHHBIX JIarepxxX B CIA B Map- 
Te 1918-ro. Bropas, caMaa MOUHadA, 
MpOKaTHMacb C CCHTAOPA MO HOAOPb 
1918, a OTNENbHbIC BCHbIMNIKH HabsI0- 
WasIMCb B pa3HbIX PCrHOHaX BIVIOTh JO 
Hauama 1919 1, 

AHTHOHMOTHKOB B TO BDE€MA HE Cy- 
I€CTBOBAJIO, H OOJbIIMHCTBO OOJIb- 
HbBIX YMHpalIO OT OCIO#XHEHHA — 
BOCHAICHHA JICrKHAX, BbI3BAHHOrO 
6aKTepHAMH, KOTOpbIe HHPULWUPO- 
BallM HW 6€3 TOrO OCNaGMeCHHbIM Op- 
raHu3M. Ho HeKOTOpple OObHbIE 10- 
rHu6aiu yxKe “wepe3 HECKOJIbKO WHE 
TMOCIe NOABJICHHA Te pBbIX CHMIITOMOB 
OT 6omee TAKENON (OPM! BUPyCHO!t 
MHEBMOHHH, COMpOBOKMABLIeCHCA 
OOVWJIDHBIMH JICrOUHBIMH KPOBOTeYe- 
HuAMM. B OCHOBHOM yMUMpasii JNO 
B BospactTe OT 15 Wo 35 eT — KaK pas 
Te, Cp€4{W KOTOPbIX CMEPTHOCTb OT 
OObI4YHOrO puna Oblia HYKe, 4eM 
B Cpe€HeM B TOMNyIAWHH. 

Cpas3y mocie OKOHYaAHHA Wan eMHA 
rpuina y4eHble NOMbITAIMCh UeCH- 
THPUUMPOBATb eTO BO3OYANTEID, 
HO TaMHCTBEHHOrO yOUMLy yaslocb 
HaMTH JMUb CiycTa 80 mer. B 1951 r. 
uccieqoBpaTeiw M3 YHUBeEpCcuTeTa 
mtTata AMOBbI, CbeJM KOTOPBHIX Ob 
MONOAOH cneuvamucT 43 Ulpeyuu 
Moxa XaibTun, JO6panucb WO 10- 
JyoCTposBa Cpioapy, Ha AslacKe (cm. 
puc. na cmp. 67), Hayleaxch OTbICKaTb 
wTraMM-yOuluy. MM 6bil0 H3BeCT- 
HO, 4UTO B HOAOpe 1918 r. rpunm pac- 
MpOCTpaHHJICcA Cpe€AH ICKUMOCOB — 
XKUTeNeCH OFHOTO PbIOOOBELKOTO 
MOCeJICHHA (CTO HbIHEMIHEe Ha3Ba- 
Hue — bpusur-Muin) 4 yHec KXH3Hu 
72 UeNOBEK, IDAMEPHO 85% B3pOCJIO- 
ro HaceleHua. Tesia Ob WOrpe6eHbI 
B IIPOMEep3IIeM rpyHTe (JepeBHA pac- 
nOJlarasiacb B 30HE BEYHOHM Mep3JIO- 
Tbl), W WICHbI SKCHEAMUUU NONarasny, 
uTO HM yfacTCA HaMTH BUPYCc B Jer- 
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KHX YMepmwux. OfHaKO BCe HOMbIT- 
KM CTO KyJIbTHBHpOBaTb, HCHOIb3yA 
HalfeCHHble OCTAHKH, 3aKOHYMJINCh 
HeyauHo, 

B 1995 r. Hala rpyniia pewnsia 10- 
IIbITATbCA HAHTH BUpyc, UCMOb3yA 
KOJUICKUM10 BOCHHOTO MHcTuTyTa Ia- 
TOJOrMH, THe XpaHWJIMCb aPXHBHbIe 
OOpa3slbl TKAHCH, B3ATbIX Y TPyTOB. 
Jlo STOTO MbI B TCUCHHE HECKOJIbBKUX 
JIeT pa3spaOaTbiBaJIM METOJDI BbIAeTIeC- 
HHA C€ETMCHTOB BHPyCHbIX TCHOMOB 
U3 NOBPeCXACHHDIX WIM pa3/lO2KUB- 
WWUXCA TKAHCH B WeIAX WUarHOCTUKH. 
Tax, B 1994 r. MbI MOMOTIM COTpyAHH- 
KaM MHCTHTYTa yCTaHOBUTb IPHuHy 
MaccOBOH rH6enM JeubcuHnos. TKkaHu 
2KUBOTHBIX CHJIbHO Ppa3JIOXKVJINCh, 
MW BCE XK MBI BbIJCJIMJIM 13 HUX JOCTa- 
TOUHO IIPOTAXKEHHbIe CerMeHTbI PHK, 
MO3BONMBUINeE UFCHTHPULUUPOBATH 
BHpyc, CXOAHbIM C TEM, KOTOPbIM BBI- 
3bIBaJI UyMy y COOaK H CTaJI MpHYMHOH 
rHoemM Wemb*PuHnos. Yyaua HAC BAOX- 
HOBMJIa, MW MbI PCLWIMJIM UCMOb30BaTb 
HOBbI€ MCTOJDbI JIA PaCKPbITHA aB- 
HUX MCJMUMHCKUX Tain. 


MucTuTyT maTonoruu 


BOOpy- 
2KCHHBIX CHJI Obl CO34aH Ha 6a3e 
OCHOBaHHOrO B 1862 1. BoeHHO-Me- 
WMUMHCKOLO My3e4, B KOTOPOM HacuH- 
TBIBACTCA 3 MJIH. 9KCHOHATOB, Cpeyqu 
KOTOPBIX HU OOpa3libl TKAHCH, B3ATbIC 
OT TPyIOB JUOJeM, yYMepmux OT rpuni- 
maB 1918-1919 rr. BHauane MpI uccyie- 
WoBalM 78 TakKuX OOpa3soB, SopIUIe 
HaC HHTe€PeCOBaJIM OOJbHBIC CO CKO- 
poTeuHor PopMoH 3a601eBaHHA, IpUu 
KOTOPOHM OCOG6EHHO CTpaflasin IerKue. 
O6pbIyHO BUpyc rpunna ucwesaeT U3 
JIErKUX YePe3 HECKOJIbKO JHE Noce 
3apaxKeCHHA, NOSTOMY WaHC OOHapy- 
2KUTb CFO CIE WbI Y TAKUX OOJIbHBIX OBL 
MOCTaTOUHO BEJINK. 

TIpoueqypa KOHCepBal|H OOpa3OB 
TKaHeH B Te JaBHHe TOsbl COCTOAIA 
B OOpaooTKe UX CopMasIbAeruAOM 
MW MOCIELYIOUICM 3aKJIIOUCHHMH B apa- 
(puH, Tak 4YTO H3BJICYCHHe KPOMICUHbIX 
(bparMeHTOB reHeTHYCCKOLO MaTepla- 
Jia BAPYCOB 3 80-JIETHUX TKAHeH OBLIO 
KpaliHe mpo6sematTuynHo. Tox, paoorer 
MpoOwey BIYCTYIO, H HakKOHeL B 1996 r. 
MbI BUCpBbIe OOHAPyXKHH CIeAbI BU- 


PaSoTHuky KpacHoro KpecTa B CeHT-Ayu'ce, 30HUMarolyecsl 
TODCAHCNOPTUPOBKON OOAbHbIX TOUNNOM BO Bpems NaHAemun 1918 r. 
[PUNNOM 3AGOAEAA THeTb HACeAeHUA CLA, 675 ThIC. YMEPAU. 


pyca B OOpa3le TKaHel JerkKUx, B3A- 
TOM y coujjaTa, yMeptmlero B CeHTAOpe 
1918 r.B Dopt->KeKcone, mT. FO*xHaA 
Kaponuua. Mpbl CMOrmu OnpeseuTb 
HYKJICOTHAHYIO MOCIEMOBATeEJIBHOCTb 
HeEOOJIbINMX C(PparMeCHTOB IIATH FeHOB. 

Ho uToobl yOeqHTbCA B TOM, UTO 
HYACHTHMUUMPOBAHHbIe NMOCeO- 
BaTe€JIbHOCTH lpWHayiexaT TOMY 
CaMOMy CMC€PTOHOCHOMY BHPpycy, 
Mbl B19971r. 


coBceM jijpyrouw oOOpa3el. OH Obi 


MpoaHasIuM3upoOBaslu 


B3AT OT Tpylla BOCHHOrO, NorMoute- 
ro B ceHTsAOpe 1918 r. B Komn-AnToHe 
(rr. Hp1o-Mopx). Pesynprarni ananusa 
NOATBEPAWIIM MWpHHafJIexkKHOCTb HYK- 
JICOTHAHBIX MOCIe€AOBATEIbHOCTeEH 


OB ABTOPAX: 


Bupycy rpunna 1918 r, HO KomMYeCT- 
BO HMEBIICrOCA y Hac MaTepHasia ObLIO 
TaK MaJIO, UTO MBI H HE HaJ{CAJIMCb BOC- 
CTAHOBHMTb BECb €ro reHOM. 

TloMomb puta HeEOKUAAHHO. 
O Hallux MCCIIEJOBAHHAX Y3HAaJl TOT 
campiit Moxan XanpTuH, KOTOppItt 
yuaCTBOBAJI B SKCHeETMUMU Ha ANACKY 
B 1951 1. CBa3aBIIMCb C HaMH, OH pe- 
IIMJI BHOBb BEPHYTbCA B TE MeCTa 
MC pa3spelieHHA MEeCTHDBIX BJlacTeH 
MPOHM3BEII 9KCrYMaLHIo KEPTB WaHAe- 
MH rpunna 1918 1, 3aX0POHEHHbIX 
B 30HE BEYHOH Mep3JIOTHI. B pe3ybTa- 
Te OH HOJYYMJI 3AMOPOXKCHHbIe OOpas3- 
IUbI TKAHEH JIErKHX YETHIPEX YMEPIINX, 
V1 B OJHOM M3 HMX MbI OOHapyKHJIN > 


Anxedopn Tay6en6eprep (Jeffery K. Taubenberger), SHH Pua (Ann H. Reid) vu To- 
Mac ®aunuHuur (Thomas G. Fanning) padotatot B VHctutyTe NaTOAorMN BOOpy- 
>KEHHbIX CUA CLUA B PokBUAne, LUT. MS PUAeCHA. Ux yCUAUSIMN GbIAN PA3PASOTOHbI 
M@TOAbI BbIAeAeHI AHK u PHK 13 NOBPE>KACHHBIX UAV YHACTUYHO PA3AOKVBLUUXCH 
TKAHeEN. HOBblIe CNOCOObI NO3BOAUAM YYEHbIM BbIACAMTb U3 APXUBHbIX OOPA3LIOB 
TKAHEN YMEPLUIUX POArMeHTbI FEHOMA BYUPYCHOTO LUTAMMQ, BbI3BOBLICTO NAHAC- 
muito rounna B 1918 r, OH NONbITAANCb NOOCACANTb B3QUMOCBS3b BUPYCHbIX TEHOB, 
NOAYYEHHBIX U3 APXUBHbIX O6PA3LIOB, VU FEHOB APYFUX LITAMMOB BYUpyca reunna 
>KUBOTHBIX UV YEAOBEKA. ABTOPbI NOAYEPKUBAICT, YTO B CTATbE U3AOKEHO UX ANYHASI 
TOUKO 3DEHUS, KOTOPAA MOXKET HE COBNAAATb C MHEHVNEM CNELIMGAAMCTOB V3 MU- 
HUCTEPCTBA OOOCPOHE! NAV PYKOBOACTBO AMEPUKAHCKOrO UctutyTa natToaorunu. 
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Bupyc rounna saBASeTCA OAHUM U3 CAMbIX MEAKUX U HECAO>KHbIX NO 
CTPYKTyPe VHPEKLIVOHHbIX GTEHTOB. Y Hero ECTb IADOOOpa3Haa 
AUNUAHAS OBOAOUKA, NOOHU3AHHAS OEAKAMU, A BHYTPU 
COAEPXKUTCSH TEHETUYECKUN MATEPUGA, NOCACTABACHHbIN BOCEMbIO 
OTACAbHbIMU PPATMEHTAMM. STOFO AOCTATOUHO, YTOObI BUPYC 

MOT NPOHUKHYTb B KACTKY-XO3SUHO U UCNOAb3OBQOTb Ce B CBOUNX 
LICAAIX. SOPYANUCM 30XBATA» CAY KUT NOBEPXHOCTHBIN BUPYCHbIN 
OCAOK TEMATTAIOTUHUH (HA), C NOMOLbIO KOTOPOTO BUPYCHAS 
YACTULLA NPUKPENAAETCA K KACTKE U NDOXOAUT CKBO3b OOOAOUKY. 
OT POPMbI HEAKA 3QBUCHT TUN KACTKU-XO3SUHQ, KOTOPbIN CMO>KET 


BUPYC FPUNNA 

V3 AUNUAHOUN OOOAOUKY BbICTYNAIOT 
ABO OCHOBHbIX NOBEPXHOCTHHIX GEAKA 
BUPpYCa rpunna — feEMarrAIOTMHUH (HA) 
vu Hevpamuunaasa (NA). BoceMb 
dparmeutos PHK, CocTaBASIOLUNx 
BUPYCHbIN TEHOM, KOANPYIOT ELLE 
HECKOABKO BEAKOB, HEOOXOAUMbIX 
AAS PYHKLIMOHUPOBGHUS BUpyca. 


Cuanosasl 
KUCAOTA 


nF / cy 
TeMarrAtoTMHUH (HA) cBa3bIiBaeTCA 
C CUAQAOBON KUCAOTON HA NOBepx- 

HOCTU KAeTKU (Q) U O6e€CNeuNBaeT 
NPOHUKHOBEHME BUPYCHOU YACTMLIbI B LIV- 
Tonaasmy (6). Bupyc COpacbiBaeT AUNUAHYIO 
OGOAOCUKY VU BbICBOOOKAAeT MOAeKYAbI PHI 


BupycHas PHK 


(C), KOTOPbIe NEPEXOASAT B SAPO KAeTKU (CA). 3AECb 


BUPYCHbIe PHK KONUPYIOTCS VU BbIXOASIT B LIUTONAG3My, 
TAC KACTOYUHbIN ANNAPAT TOAHCASLMU CUHTe3supyeT NO 
UX KOMOHAE BUPpYCHbIe GeAKU (e), U3 PHK u BUpYCHbIx 


6eAKOB NDOUCXOAUT CAMOCO6OPKa BUPYCHBbIX YACTULL, AHS iia aaa 


VU OHM OTNOYKOBBIBAIOTCS OT KACTOYHOM MEMOPaHbI pat, r Stay v4 
(f). Takue YACTULbI HECYT HO NOBEPXHOCTM MOACKYAbI at eae 
CUQAOBON KUCAOTHI, 3AXBAYEHHbIC UMUC OGOAOUKU > Me 


q Apo a” : 


~~ PHIC KOR 


VHOULMPOBOTb AGHHbIN LITAaMM. Apyron 6eAOK, HENPAMUHUAG3a 
(NA), O6€CNEYBAET BbIXOA U3 KACTKM OOP A3OBOBLUUXCS B HEU 
HOBbIX BUPYCHbIX YHACTULI. OT EfO ACUCTBUA 3QBUCUIT CKOPOCTb 
PACNPoOcTpaHeHuas BUpyca B OpraHu3me. He3sHayUTeAbHble 
U3MEHEHMSB STUX U APYIMX BEAKAX NO3BOAAIOT BUPYCY 
UHVLIUPOBOTb HOBbIE TUNbI KACTOK U U36ELATb ATAKU CO CTOPOHbI 
UMMYHHOM CucTeMbI. A3MeHEHUS B OCAKOX MOTYT ObITb CACACTBUEM 
OLUNUOOK NPV PeENAUKALWU BUPYCHOrO FEHOMG UA PE3YAbTATOM 
NEPETACOBKU FEHOB, NOUHAAAE>KALUUX PA3HbIM BUPYCHbIM 
YACTULLIGM, OAHOBPDEMEHHO VHOULMPOBABLUUM KAeTKy (CTPaBaQ). 


Hosble BUpyCHble 
LUTOMMBI 


/UNNAHbIA OUCAOU 


=e 
% 5 | 
. s- 


= * XxO39NCKON KAeTKU. HTOOpI 
4 si - — NPCAOCTBPATUTb UX CBSI3bIBAHNe 
ane * C MOACKYAQMY HA Apyrux TaKux 


>Ke YACTULIAX, HeEVPaMUuHUuAa3sa 
OTLENANET CUAAOCBY!IO KUCAOTY 
(g). Tenepb HOBOPO%XKACHHbIEC 


BUPYCHbIe YACTULIbI YCTPEMASIOTCA 
K APYTUM KAETKOM VU MPOLlIecc UH= 


QULWNPOBAHNUS NPOAOCAKAeTCA, 


= 


PHK supyca rpuiitia, YTO NO3BOIMIIO 
C€KBCHHPOBaTb BECb CFO reHOM. 
Tlo3xe Halla rpynma COBMeCTHO 
Cc 6pHTaHCKMUMH KOJWIeraMu NOy4H- 
Jia O6pa3lbl TKAHeH 2KepTB NaHAeMUU 
1918 r. 413 JIOHMOHCKOLO KOpOIeEBCKOrO 
rocnutasa. poaHasu34poBaB BUpyc- 
HbI¢ TCHOMBI, BbIJCJICHHbIC 13 JBYX O6- 
pa3l{OB, MbI OOHapy2KWJIM UX HAeCHTHY- 
HOCTb C TEMH, YTO OBI NOMYYeHbI 43 
TKaHe€M C€BEpOAMEPHKAaHCKOLO IIpo- 
MCxOxKWeHuA. Bce JaHHbIe CBUJICTCJIb- 
CTBOBaJIH 06 O4eHb OBICTPOM paclipo- 
CTpaHeHHH OJHOYLO H TOrO Ke WITaMMa 


BMpyca 10 BCeMy 3eEMHOMy Iapy. Ho 
MOXE€T JIM CKa3aTb UTO-1M60 HYyKJICO- 
THHaAd MOCIEJOBATEJIBHOCTb TEHOMa 
O BHpyJIEHTHOCTH UW MpOMCXxoxX CHAU 
WwTaMMa BUupyca? UTOObI OTBETHTb Ha 
3TOT BOIIPOC, Hy2KHO MMECTb IIpeCTaB- 
JIGCHHE O *KU3HCHHOM WMKJIe BUpyca, 
T.e. O CTO MPOHHKHOBEHHH B KIICTKY, 
penumMKalMu U paciipoctpaHeHHu 110 
BCeMy OpraHH3My. 


NepemeHunebin OGANK BUpyca 
Bce Tpv WiTamMMa Bupyca rpuniia, KO- 
TOpbie ObLIM NpHYHHOK WaHyAeMUuL 3a 


nocieygHHve 100 eT, IpHHagexKaiu 
K BApycaM rpynpl A. CyWecTByIOT 
ee aBe — Bu C, abu BUpycbl HHDULH- 
PYIOT TOJIbKO YeJIOBCKa UW HUKOTa He 
BBI3bIBAIOT NaHAeMUH. B OTMMUue OT 
HX, BUpycbl THa A 3apaxKaloT WHpo- 
KH CNCKTP 2KHBOTHBIX, B TOM 4MCIIe 
JOMALHIO!O NTHLY, CBHHEH, JOMaen, 
a TakxKe 4weloBeKa. ECTeCTBCHHbIM pe- 
3e€PByapOM BCeX H3BECTHBIX NOATHMOB 
BHpyca rpynuplA Ci1y2KaT BOAOMIABato- 
mue NTHUbI. Bapyc HaXOAHTCA yY YTOK 
B KHIICUHHKE, HE BbI3bIBAA IPH ITOM 
HUKaKHX CHMIITOMOB 3a007ICBaHHA. 
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SAPO 


Di 


XO3AUCKAA KACTKA 


LUtamm 1 


Lutamm 2 


KOrAa ABE BUPYCHbIe YACTULIbI PA3HbIX 
LUTAMMOB OAHOBPEMEHHO UHOULNPYtOT 
OAHY KACTKY (BBEPXY), MOXKET NOOUZONTU 
nepetacoska Konun ux PHK-dparmeHtos. 
Torag O6pas3yetcs HOBbIN BUPYCHbIN 
LUTAMM, TEHOM KOTOPOrFO NPeACTABASeT 
CO6ON CMECb FEHOB KPOAUTEABCKUX» 
LUTAMMOB. BO3MO>KHO, TAKUM CNOCO6OM 
KAKON-HUOYAb BUPYC NTULI MAU 9KUBOTHbIX 
NPNUOCOPeA reHbl, HAACAUBLUNe ero 
CNOCOG6HOCTbIO UHPULUPOBATb YEAOBEKA. 


OyHako NTHYbM BUpycbl AMKoOro TuNMa 
MOryT NOABepraTbcA MyTaW|WAM IM 
OOMCHHBATHLCA FEHCTHYCCKMM MaTepH- 
aJIOM C J PYIMMV WITaMMaMH, B Pe3yiIb- 
TaTe 4Yero BOSHUKAIOT HOBBIC WITAMMBI, 
CNOCOOHbIe HHPULMUPOBATb MJICKONH- 
TalolHXx HW JOMALIHIO!0 NTHLY. 

TeHoM BUpyca COCTONT H3 BOCbMU 
OTJCJIBHbIX CETMCHTOB PHK, KOTOppie 
OKpyxXeHbI JMUMAHOM MeMOpaHoH, 
yceAHHOM TOpYalMMU HapyxXy SesI- 
KaMH (CM. 6epxXH1I01I0 “uaCMb PucynKa 
na pa3zeopome). Bupyc He cllocobeH 
Pa3MHOXKaTbCA CaMOCTOATEJIbHO, 


Jd STOTO OH JOJUKEH OKKYIMHMPOBaTb 
NOAXOMAULYIO KETKY. 30e€Cb OH MOJ- 
4uHHAeT Cee BECb KJICTOUHDIN anna- 
paT, KOTOpbIli Tellepb BbIpabaTHIBacT 
BHpyCHble 6€IKH 1 MHOLOKPaTHO KO- 
NMpyeT BUPyCHbIM TeHOM — CErMe€HTHI 
PHK. 3aTem Bce COCTaBJIAIOMULNe CaM 
coOupalwoica B BUPyCHble waCTHUBbI, 
KOTOpbI€ MOKHaloT KJICTKY-XO3AH- 
Ha HW MHPUUMPYIOT APyrve KIETKH. 
MexaHu3M pesaKTHpOBaHHA CHHTEe- 
3HpOBaHHbIx PHK y Bupyca OTCyTC- 
TBYCT, UTO IIPHBOJMT K HaKOIICHHIO 
B HHX MHOFOUMCIICHHBIX MyTalHi. 
A eCJIM B OAHY KETKY NOMaaloT OJ- 
HOBP€MC€HHO Ba Pa3HbIxX WITAaMMa 
Bupyca rpunia, TO 4x PHK-cermeH- 
TbI I€PCMEeMIMBAIOTCA, UTO MPHBO- 
QUT K OOpa30BaHH10 HOBbIX BUPyCOB 
c (pyro KoMOuHaWNer reHos. TakaA 
«<ll€pe€TaCOBKa»> TCHOB ABJIACTCA BaxkK- 
HbIM M€XAHH3MOM MOABJICHHA OF pOM- 
HOrO pa3sHOOOpa3HA LITAMMOB, 

Pa3Hble WTAaMMbI BHpycoB rpyt- 
bl A KiaccHuuNpyloT MO THIAaM 
WByX CheyuduyecKUX OeJIKOB Ha UX 
MOBEPXHOCTH. OAWH W3 HUX, remar- 
THOTHHUH (HA), mpesctassien 15 pa3- 
HbBIMM HOATHMaMH. J[pyrou, Heripa- 
MMH Aa3a (NA), HMeeT 9 NOATHMOB. 
B 3aBMCHMOCTH OT TOPO, KaKHe TOJ- 
THIbI YKa3aHHbLX OCJIKOB HECCT BUPYc, 
B HH@UUMPOBAaHHOM OpraHu3Me O6- 
pa3yloTca pa3Hble aHTuTena. UiTamM 
1918 r. 6b1Im Ha3BaH H1NI — no Tuny 
aHTHTeI, OOHAPyXXCHHbIX B KPOBH 
BbUKHBIIMX OOJIBHBIX. 3aTeM B TIONy- 
JIALMM YeNIOBEKA LIMPKYJIMPpOBaJI Me- 
Hee BAPYJICHTHbIe MOTOMKH WITaMMa 
HINI1, a B 19571. ToaBYICcA Ciesyio- 
mun — H2N2, cTaBuiuw MpHYynHor 
HOBO suusemMun. Haxoueu, B 1968 r. 
pa3spa3vslacb 
OINATb, Ha STOT pa3 €e€ BO3SOYAUTEJICM 
6p nogTun H3N2, 

TlogTunbr Oe1KoB HA u NA onpe- 


MaHACMUA rpuriila 


WeNAIOT HE TOJbKO WITAaMM BHpyca, 
OHM TaKxKe HEOOXOAMMBI JIA ero pe- 
MpOAYKTHBHOM CNOCOOHOCTH Hi Cily- 
KAT WEbIO JI UMMYHHOM CHCTeEMBI 
OpraHi3Ma-xo3AHHa. Movexybr HA 
CBA3bIBAIOTCA C pellenTOpaMH Ha Mo- 
BEPXHOCTH OMNpefeJIeCHHbIX KICTOK 
XO3AMCKOrO OpraHH3Ma, OObIYHO Ha 


CNM3HCTOH OpraHoOB AbIXaHHA y MJIe- 
KONMTawmux UW KMWeYHHKa y ITH. 
Monsiexynp1 NA MOMOraloT HOBBIM BH- 
PYCHBIM YacTHIaM, O6pa30BaBLIMMCA 
B XO3HMCKOH KJICTKE, IOKHHYTb €e. 

Ilocne mepBoro KOHTaKTa oOpra- 
HH3Ma C KaKHM-HHOy4b NOATHMOM 
HA aHTutTena ONOKUPyIOT COOTBET- 
CTBYIOMHe PeLeNTOPbI, A MOBTOPHOe 
MHPULUMPOBAHHE STHM X%Ke WITAaMMOM 
CTAHOBHTCA HEBO3MOXKHbIM. OJJHaKO 
B Cpefleé BCKOpe NOABJIAIOTCA BUpy- 
Cbl, HeECyllHe HOBbIC, H€3HAKOMBIe 
OpraHu3my noysTuinb HA. Handoomee 
BeEPOATHbIM MCXAHH3MOM HX BO3HHK- 
HOBCHHA MOXKECT ObITb OOMCH FeHeTH- 
4YeCKHM MaTepHasIOM C OOLIMPHbIM 
I1yJIOM BApycoB rpuiita, AH*ULMpyio- 
IWMX JUKUX NTH. Kak mpaBiJio, Movie- 
Kybl HA, aalTHpOBaHHBIe K KJIETKAM 
THI, H€ CBASbIBAIOTCA C PeLelmTopa- 
MH KJICTOK CIH3HCTOM OpraHoB JIbI- 
XaHHA YeNOBeKa. UTOObI CBA3BIBAHHE 
BC€-TaKH CTaJIO BOSMOXKHBIM HW BUpyc 
pacnpoctTpaHusica cpeau mogen, HA 
MTHUbErO BUpyca JOJVKEH H3MCHUTb- 
ca. JO HeyaBHerO BPCMeHH CUHTa- 
JIOCb, YTO MCTHHHbIM BUpyc NTHUbe- 
ro rpultia HE MOKeT HHDUWHPOBATb 
yemoBeKa, OHaKO B 1997 rf. nTH4uMh 
Bupyc H5N1 lpuBell K 3a60J1IeBaHHIO 
B TouKoure 18 yenosek, 6 13 KOTOpPbIx 
ckonHyasucp. B 2003-2004 rr. B A3sHu 
PaclipocTpaHuWJica emje 6ouee maTo- 
TeHHbIM BapHaHT witrammMa H5N1, oT 
KOTOpOorO BO BpeTHame u TansaHye 
yMepvIn yxKe 30 YeJIOBEK. 

BupyNe€HTHOCTb Bupyca rpumnma, 
yxe TlomaBuiero B OpraHH3M, OIIpe- 
HENACTCA WeCIbIM PANOM ChakTOPos, 
HalIPHMEPp: HaCKOJIbKO JIErKO OH IIpo- 
HUKaeT B pyre TKaHHu, Kak ObICTpO 
pelmiMuupyetca, Kak pearupyeT Ha 
ero IIPOHHKHOBeCHHe HMMYHHas CHC- 
TeMa. TaKHM OOpa30M, pa300paBIIHCb 
B IIpH4HHE BbICOKOM BHPyJIGHTHOCTH 
mwTaMMa Bupyca rpuna 1918 ©, MBI 
CMOXKEM MOHATb, HACKOJIBKO Cepbe3- 
HY!IO yrpo3y UpescTaBiAeT TOT WIM 
WHOM WITaMM. 


O6AnK yOunubI 
Pacnojaraad MosieKyiamu PHK supy- 
ca rpHiitia, BbISBAaBLUerO MaHJeMHIO 


B MUpe Waqku 


B 1918 ©r., MbI MOIIM MUCHOJIb3OBaTb CFO 
COOCTBEHHBIE FeHbI JIA BOCCO3AaHHA 
pa3HbIx ero uacTen. IIpexye Bcero Hac 
MHTEpecoBasl TeEMarTOTHHUH; MOsy- 
UMB CFO, MbI, BOSMOX%KHO, NOHAJIN ObI 
MPHYAHY HCKIIOUMTEIbHO BbICOKOM 
BHPyJICHTHOCTH LITaMMa. 

MbI O6HapyXXHJIH, YTO Ta YaCTb MO- 
jekyibt HA pupyca 1918 r., KoTopas 
OTBEUACT 3a CBA3bIBAHHE C KJIETKOH, 
MOUTH HE OTMMYACTCA OT TaKOBOM 
MTHU4beErO BUpyca (cM. Puc. CNPaea). 
Y WByX MOJYYCHHbIX HAMM H30JIATOB 
pa3/IM4HA B CaMTe CBASbIBAHHA Kaca- 
JIMCb TOJIbKO OJHOM AMMHOKHCIJIOTHL, 
ay Tpex Apyrux — pAByx. Takux Mui- 
HHMAaJIbHbIX H3MCHCHHMHM MOTVIO ObITb 
WOCTaTOYHO, YTOoHI nTHUUuM HA npu- 


o6pen CMOCOOHOCTb CBA3bIBATbCA 
C PeL|eMTOPOM KJICTOK 4eJIOBeKa. 
OyHaKkO TaKad BO3MOXKHOCTb He 
MOIIa OObACHHTb IIPHposy HeOopl- 
yalMHO BbICOKOLO JIeTaIbHOro ac:pcpek- 
Ta mTamMMa Bupyca 1918 r. Tora MbI 
BHOBb OOpaTHJIMCb K HYKJICOTHAHOM 
MOCMEMOBATENIbHOCTH BUPYyCHbIX re- 
HOB, IpexK ye BCero K TEM €e€ OCOOEH- 
HOCTAM, KOTOPble€ HallIpAMYIO CBA3AHbI 
C BUpyJICHTHOCTBIO. Peub HAeT O TBYX 
M3BeCTHBIX MYTAlWHAX BreHax JPyrux 
ITaMMOB BUpycos rpunia. Ofna 43 
HUX 3aTparuBasia ren HA. Jeno B TOM, 
Y4TO AIA aKTHBaluu HA ero MoveKy- 
la OKA ObITh pacujenseHa Ha Be 
yacTH IIpoTevHa3oH, CosepxKawenca 
TOJIbKO B KHIICYHHKe OpraHH3Ma-xoO- 


34MHa. HexoTopple NTHYbU NMOATH- 
bl H5 u H7 u3-3a W3MeCHEHU B CO- 
OTBETCTBYIOMNIMUX TeHax cOepxKaIu 
B CalHiTax, 10 KOTOPbIM IIpOHCcxOAHIO 
pacilemienue, OJHY WIM Be JMMIHve 
OCHO BHbI€ AMMHOKHCIOTHI. B pesysb- 
Tate sToro HA MOI aAKTHBUPOBaTbCcA 
IWMPOKO paclipOcTpaHeHHbIMH IIpo- 
Te€HHa3aMH, a HE TONbKO TEMH, UTO 
MpHCyTCTBYIOT B KHMIeYHUKe. Y Kyp 
MW Apyrux TUL BUupyc Cc TakOM MyTa- 
Hel BbIZbIBAI] NOpaxeHHe MHOrUX 
OpraHOB HU MpHBOAMI K JIeTaJIBHOMY 
ucxoyy. Takada MyTallua OOHapyxKeHa 
BreHe H5N/ Bupyca, WupkyMpyiomle- 
ro cefiuac B A3Hv. OfHaKO y BUpyca, 
BbI3BaBIUerO MaHAeMHIO 1918 1r., OHa 
OTCYTCTBOBaJIa. 


BOCCOSMAHHE BUPYCA TPHNMA 


Nocae Toro KAK HOM YAGAOCb BbISICHUTb NOUYUHY 
BUPYACHTHOCTU BUPYCHOTO LUTAMMG 1918 F. C NOMOLUbIO 
QHAAN3A €FO FEHOB, Mbl DELUVAV UCNOAb3OBOTb METOA, 
O6paTHoN reHeTUuKu. B ero OCHOBE AEYKUT U3YYEHNeE 


KOTOPbIX YMEPAN. OCObbIN UHTEPEC NPCACTABANeT 

CAYYQN, KOLAG BUPYC ObIA NEPEAGH MATePN OT 

3Q60AEBLICU ACYEPU, A HE HENOCDEACTBEHHO OT NTULUbI. 
Noxo>Ke, YTO AGHHbIN NTNWUN BUpyc GoAee 


NPOAYKTOB UCCACAYEMBIX TEHOB VU UCNOAb30BCHUe 
MOAYYEHHBIX ACHHbIX AAS ONPEACACHUSI UX PYHKUNN. 


B COTPYAHUYECTBE C YYEHbIMU 

U3 CUHQUCKON MEAULUHCKON 

WKOAbI, LIEHTOOB KOHTPOAS 3a 
PacnpocTpaHeHuem 6ore3Hen, 
MUHUCTEPCTBA CEABCKOFO XO3ANCTBA 
CUA, BaWwuUHrtoHCcKoro yHvBepcutTeTa 

u UCCACAOBATEABCKOLO VHCTUTYTA 
Ckpunnca MbI CKOHCTPYUPOBGM BUpycbl 
rpunna, B FEHOME KOTOPbIX COACD»KAACA 
OAVH UAV OOAEE FEHOB LUTAMMA 1918 F., 
C TEM HTOObI NOCMOTPETb, KAK NOBEACT 
Ce65 BUPYC B KYAbTYPeE KACTOK 9KMUBOTHbIX 
(B TOM YWCAE U HEACBEKQ). 

CHaYaAad MbI NoAyYNAN AHK-Konun 
BUPYCHbIX PHK-reHos. 30TEM KA>KAYIO U3 
HUX BCTDOUAM B KDOLUCYHYIO KOABLIEBYIO 
mMoAekyAy AHK — nAa3smuay Vv Ha6o0p 
NAA3MNA UHbELIUPOBAAN B KUBYIO KACTKY. 
KACTOYHbIN ANNAPAT, PYKOBOACTBYSICb 
3QMUCQHHbIMN B NAG3MUAaXx 
VUHCTPYKLIUAMU, CAHTE3UPOBAA 
KOMNOHEHTbI BUPYCA C AGHHON 
KOMOUHALINEN TEHOB. 

MeTOoA, OOPaTHONM reHeETUKU NO3BOAKET 
H@ TOAbBKO U3YYOTb BUPYCHbI LUTAMM 
1918 r., HOW NOMOraeT OLIEHUTb, 

KAKY!O ONACHOCTb AAS YeEAOBEKA 
NPEACTABAKET NTU BUpyc reunna 
H5N1. C sHBaps 2004 r. Bupyc NoAyHUA 
PACNPOCTPAHeHVe CpeAuv NonyAsuMU 
ntuuB 10 cTpaHax A3uu, rae uM 
3060AeN0 40 YeAOBeK, GOAES 30 U3 


AAGNTUPOBAH K YeAoBeKy. AAGNTALA MOrAd Npou3oNTU 
B PE3YAbTATE MYTOLINWN UAV OOMEHA TEHOMY CO LITAMMOM 
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a 4 Ih, 
Co3AQHNe PA3AUYHbIX 
BOPUGHTOB BUpyca rpunna 
C UCNOAb3OBOHNeM NAG3MNA. 
AHK-konuv reHoB ABYX PA3HbIX 
LUTAMMOB BUpyca rpuinna (cuHUue 
VY KPACHbIe BOAHMICTbIe AVHU) 
BCTPQUBQIOT B KOAbLIEBbIC 
BHEXPOMOCOMHbIe AHK — 
NAG3MMAbI. 3ATeEM NAG3MMAbI 
BBOASIT B KYABTUBUPYeMbIe 
KA@TKU, UB HX O6pas3yloTcs 
BUPYCHbIe YACTULIbI, HECYLUNe 
>KEAAEMbIC KOMOVHALINU FEHOB. 


BUPYCO YEACBEKA, LIUPKYANPYIOLULUM 
BnonyASuMU. ONAcHas TPAaHChopmauysa 
YPEBATA BOZ3HUKHOBEHNEM HOBOU 
naHAemunu reunna. BHaAe*«xAe 
NPCAOCTBPATMTb TAKOS Pa3sBUTNe 
CoO6pbITuN yueHble 13 LIEHTOA KOHTDOAA 
30 PACNPOCTPAHEHNeM OoAe3HeN 
uv YHuBepcuteta Spa3ma B HVACPAGHAAX 
NAQHUPYIOT CO3AQTb MMOPNA U3 LUITAMMa 
H5N1 vu unpKyAupylouero B HACTOSILee 
BOeMs BUPYCA rpunna YeAoBeKA, 
OLIEHVTb BEPOSITHOCTb CFO BO3HVKHOBEHUSI 
@CTECTBEHHbIM NYTEM VU ONDeACMUTb, 
HOCKOAbKO OH ONACEH AAS AtOAen. 

NoayyeHue BUPYCHbIxX 6EAKOB 
LUTAMMQ 1918 ©. MO3BOANAO HAM 
YCTQHOBMTb, YTO COBPEMEHHbIC 
NpoOTUBOBUpPYCHble Npenapatpl 
(AMAHTAAUH MAU HEAGBHO CO3AQHHbIE 
UHIMOUTOPbI HEUPAMUHUAQSBI, TAKNE 
KAK TAMUDAY) MOrAV Obl CNpaBuTbCcsA 
C TPUNNOM, BbI3BOHHbIM LUITAMMOM 
1918 7. K VHTUOUTOPAM HENPAMUHUAQ3bI 
YYBCTBUTEAEH VM LUTOMM HSN. 

Yueuble CLUA u Beauko6putaHuu 
HEAGBHO UCNOAb30BOM NAG3MNA, 
AAS CO3AQGHNS LUTAMMQ, AVLUCHHOTO 
HONOOAEE ONACHbIX AAS YEACBEKA 
CBONCTB. Ha ero OCHOBE OHN CO3ACAN 
BOKLIUHY Neots BUpyca H5N1 
VU BCKOPe HOMEPEBANIOTCS NpoBectu ee 
KAUHUYECKOe UCNbITAHUe. 
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AAQNTUPOBOHHbIA 
K YeAOBeEKYy 


H5 


AAQantupoBaHHbin 
K NTULLGM 


HA sBupyca rpunna 1918 Fr. 


VU3mMeHeHve 
AMVUHOKUCAOTHOUM 
NOCACAOBATEABHOCTU 


VUcXxo0As U3 HYKACOTUAHON 
NOCACAOCBATEABHOCTU TeHa 
TEMOITAIOTUHUHG (HA) BUpyCHoro 
LUTAMMO 1918 F., 6bIAA BOCCO3AQHa 
NPOCTPAHCTBEHHAA CTPyKTypa sTOrO 
O€AKC VU UCCACAOBOHO TC €F0 YACTb, 
KOTOPAS OTBEYAET 30 CBSI3bIBAHNe 

C CUAAOCBON KUCAOTON HO NOBEPXHOCTN 
KA@TKU-XO3SUHO UV NPOHUKHOBEHUe 

B Hee BUPYCA. CalTbl CBSI3bIBAHUA 
PasHbIx HA OObINHO OTANYaIOTCS! Apyr 
OT APYFOA HACTOABKO, YTO KPYr XO3s16B 


Apyraa MyTauHa, TakwxKe BIN AIOWaA 
Ha BUPyJICHTHOCTB, Oba OOHapy2KeHa 
B rene NA ByX WTAMMOB MBILIMHOrO 
Bupyca rpunna. WM BHOBb H3MCHCHHA, 
3aTparMBalollve BCero OJHY AaMHHO- 
KHCJIOTY, O6CCHEYHBAJIN PCMJIMKalHio 
BHpyca B CaMbBIX pa3HblX TKAHAX, H He- 
cyluii ux Bupyc O6lafasl UpesBblyali- 
HO BbICOKMM JICTaIbHbIM 39(PPeKTOM 
B OTHOMCHHH Ja6OpaTOPHbIX 2KUBOT- 
HbIx. Ho y supyca 1918 ©. TaKaa MyTa- 
Ma TOKE He ObVIa OOHapyxKeHa. 

VWrak, ucciegqoBaHve reHOB BUpy- 
ca 1918 r. He BHIABUNO HUYETO, UTO 
MOTJIO ObI OObACHUTH Cro HEOSpIYAali- 
HYy1O BHUPyJICHTHOCTb, NOSTOMY MBI 
MOMbITAIMCb BOCCO3aTb YaCTH Ca- 
MOrO BUpyca HM MOCMOTPEeTb, KaK OHH 
BO3JCHCTBYIOT Ha 2KUBbIC TKAHH. JA 
KONMPOBaHHA BAPYCHbIX TCHOB U1 CO- 
€MHEHHA UX C TeHAaMH COBPeMeH- 
HOrO WITaMMa rpuniia, C TEM, YTOOBI 
CO3aTb THOPUAHbIM BHpyc, MbI IIpH- 
6erIM K OJHOMY M3 HOBbIX MCTOJIOB — 
OOpaTHOH reHeTHKE C HCHOJIb30BaHH- 
em ria3Mug, (plasmid-based reverse 
genetics). TaK, Mbl MOIIM MCIIO/Ib30- 
BaTb IITaMM, Il€E-PCHCTHPyIOWMH B Op- 
TraHH3Me MbIIllel, MW NOMYYHTb Ha ero 
OCHOBe pa3Hble KOMOMHAaLM C BUpy- 
com 1918 r. 3arem, HHC)ULApoOBaB pe- 
KOMOMHAHTHBIM BHPYCOM 2KHBOTHOE 
WJM BBEJA CTO B KyJIbTypy TKaHelt ye- 
JIOBEKAa, HOMbITATHCA ONPeEMUTh, Ka- 
KHe€ KOMIIOHEHTHI WITAMMa OTBEUAaIOT 
3a €rO MaTOreHHOCTS. 

BpicTpoe paciipocTrpaHeHue Bupy- 
ca 1918 r. KaK Ha BEpXHHe, TaK HW Ha 
HW KHHE OTACIIbI bIXATCIbHOM CHC- 
TEMbI CBHJCTEIbBCTBYET O CFO BbICO- 
KOM CKOPOCTH PpelIHKauHu UW OBIC- 


TpOM Mepefsaye OT KJICTKH K KJICTKE. 
V3BeCTHO, UTO BUPyCHbIl 6en0K NS 
6nmoKupyeT OO6pa3s0BaHHe UHTEep- 
depoua tuna JUFN-1) — yuacrHuKka 
«<CHCT€MbI PaHHErO OMOBEMICHHs>, 
KOTOPyl0 KJICTKH HCHONb3yYIOT AJA 
3allyCKa AMMYHHOYIO OTBETA BO Bpe- 
MA aTaKH BUpyca. Pe3yIbTaTbl TECTH- 
POBaHHA PCKOMONHAHTHBIX BUPyCOB 
C HPHMCHCHHEM KYJIbTYPbI KJICTOK 
JIErKUX YENOBEKA NOKA3aJIV, UTO BH- 
pyc, HecymyuuM ren NSI 1918 1, acp- 
dexTusuee On0Kupyet IFN-1. 

Ha cerogqHaA MbI CKOHCTpyHposBasin 
PeCKOMONHAHTHbIC BUpycbl rpuuiia, 
coyepxKallve OT OMHOFO AO ATH re- 
HOB WTaMMa 1918 r. MuTepecuo, uTo 
JHOOOM U3 peKOMOMHAHTHBIX BUPYCOB, 
cogepxamux reHbl HW HA u NA, OKa- 
3aJICA JIETAIeCH AJIA MblIUeH. Bupycbi 
BbI3bIBAIM Y 2KMBOTHBIX CeCPbe3HbIle 
JICTOUHbIe NOBPexXJCHUA, CXOJHbIe 
Cc TCMH, 4TO ObIIM y KeEpTB WaHJeMUnH. 
HUccneqopaHve JICrOuHbIX TKaHeH 
BbIABHJIO CBHACTCJIbBCTBa AKTHBALMu 
TreHOB, OTBCTCTBCHHBIX 3a OObIYHYIO 
BOCHaJIMTeIbHyIO peakyH1o. HO Ha- 
pagay C STUM MbI OOHapyxKusIM Sosee 
BbICOKHM, YEM OObIYHO, YPOBCHb aK- 
THBaWWH TeCHOB, aCCOUMMpOBaHHbIX 
c paboTou T-KneTOK 4 MaKpodarosB 
(«comyaT> WMMYHHOM CHCTeEMBI), 
a TaKoKe reHOB, HMCIOUIMX OTHOMEHHE 
K HOBP@KACHHIO TKaHeH, HapylIeHH- 
AM, CBA3Q4HHbBIM C OKHCJIMTCJIbHbIMU 
MIPOWeccaMH, a TAKXKE K allOnuTo3y. 

Tlo3x%xe Ecuxupo Kasaoxa (Yoshihiro 
Kawaoka) u3 BHCKOHCHHCKOrO yHH- 
Bepcuteta (rt Mayucon) coobmua 
06 aHaNOrM4HbIX SKCHeCPHMeCHTaX 
C PpeKOMOHHAHTHbIMUM BUpycaMH Ha 


AQHHOrO BYpyca OorpaHuuuBaetca 
OPraHU3MAMU OAHOTO BUA. TAK, CANT 
CBA3bIBOHUG HA, AQAGNTUPOBAHHOrO 

K 4eAoBeKy (H3), VMEET B LIEHTDE 
LUUPOKYIO NOAOCTb, B OTA OT CANTA 
CBSI3bIBOHUA HA, AAGNTVPOBOHHOrO 

K NTVLIGM (HS), fae OHA y3kas. 

Ho HA Bupyca 1918 r. (cnjpaBa) 

NO CBOeM CTpyKType OKA3AQACA 

6AWKe K NTANbEMY FEMAITAIOTUHUHY 

(B IEHTPe) VU MAAO OTA TCS OT 

HETO NO CBOeU AMUHOKUCACTHON 
NOCACACBATEABHOCTHU. OAHAKO ero 
LIEHTPAABHOS NOAOCTb OKA3AAACb 
HEMHOTO LUNPe, B PE3yAbTATe Yero 
Bupyc rounna c HA, CXOAHbIM 

C NTUY4bUM, CMOT BbI3BATb NAHACMUIO 
1918-1919 rr. 


Mbllax. Bupouyem, Kora OH MpOBell 
TecTuposanne HA- u NA-renos 1918 1. 
10 OTJCJIBHOCTH, TO OOHapyXHI, TO 
OyPpHYIO HMMYHHYIO PeaKLHI0 BBI3bI- 
BaeT Mlb HA. 3Ha4uT, MOKHO 1per- 
MONOXKUTh, YTO ITOT GEJIOK BO MHOrOM 
HW OMpeeIAJI BAPYJICHTHOCTb WITaMMa 
Bupyca 19181. 

Takue SKCMepHMeHTHI MOMOraloT 
YUCHbIM MOHATS IpH4HHbl HEOSpIaH- 
HOM MaClITaOHOCTH HW arpeCcCHBHOCTH 
nmaHgzemun 1918 r. Kpome Toro, ucnosib- 
3Ye€MbIe MCTOAHI NPHTOAATCA AIA TOO, 
UTOODI BbIABHTb H3MCHECHHA B TCEHOME 
HbIHCIWIHETO YPe3BbIyaHHO arpeccuB- 
HOYO WITaMMa BUpyca ITHYbELO rpui- 
11a, KOTOPbIe MOTYT BbI3BaTb WaHCMHIO 
YB UCJIOBCYCCKOM NONYIAWHU. 


B noucKkax NepBONCcTOYHNKa 
@MuNOreHeTHYeCCKHHM MOMXO K BbI- 
ABJICHHIO B3AMMOCBA3EM BHPyCOB > 
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CTEHEAROTMYECKOE PERO» BUPYCOB TPMNMA 


YTO6bI BbISICHUTb NDOUCXO*KAeHUe — GUS(S>S#:/./ 
TEMOFAIOTUHUHG BUpYCca rpunna, BbIsBABLUerO | ' 
NAHACMUO B 1918 F., Mbl NDOAHAAV3NUPOBaAU _— 2899SFB 93>94 118 
HYKAGOTUAHbIG NOCACAOBATEABHOCTU FeHa, pM Hee = 
KOAMPYIOLUErO FEMArrAIOTHHMH NOATMNA i CD)8D#'/.. pe 
H1 y Pa3HbIX LITAMMOB VU BbICTOOUAU ph #'/-- i 
«POAOCAOBHY10», UAAIOCTPUPYIOLLLY!O UX — CA4>$ZAYUB>#'/*- 3 
SBOAIOLMOHHY!O B3AQUMOCBSI3b. Bce H1 FP V3YDY(AS)# '/+* 
wtamma 1918 r. (HO>KHaa KapOANHa, N4S=DPDL# '/-. 
Hbto-Viopk, Bousur) npunaAAerKaau L____ BR4>AS5DMA# '/)* 
K CemencTBy Bupyca rpunna, Q3HUW4D)8#'/)/ 
AAANTUPOBAHHOTO K YeAOCBEKY. —— @IP9AYS:UD>#'/)) 
OTAQACHHOCTb H1-reHa BUpyca L_ @P9AYS-UD> 0#'/)) 
1918 ©. OT TEHOB NTMYbUX 3 /&ed -810.4/8! HHS 
BUPYCOB CBUACTEABCTBYET /23",01-! #%#§ 
O TOM, YTO A@KE ECAN L444) #% HS 
ero npapoauTenem -_ 
ObIA aaa TO OH a pte a 
: L \HAJS#'/)- 
NpeTEePNeA 3HAYVTEAbHbIE 2PPDYAHO#'/) i 
SBOAIOLIMOHHbIE I3WAS9MS#'// ( 4 
U3MEHEHMA B HEU3BECTHOM ie > 
EHU3# '/.& a 
OPraHU3Me-xO3sUHe ‘SY>2ADSODY>3¢'//' > 
VU AVLWb NOTOM OObsIBUACA \HAJS#'/.. 
BLUTOMMe 1918 r., IKTS;8349D# '/-, 
AAANTUPOBAHHOM — OAYMAY H-* 
K YEAOBEKY. KOCBEHHbIM — 2>SPDL# '/.' = 
NOATBEP»KACHNEM CAY>KUT -— \PKW34>S# '/-, aq 
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Ka3apKu, norv6wen ZDYY39N>S#'/.' 
oT rpunna B 1917 r. RAG BLES 
Ha AAscKe, ropa3Ao p AYMAY @/-, > 
6AMKe K COBDEMEHHbIM — BYMAYE %,%-, Q 
NTUYbUM LUITaMMaM, 4emM -— @4USYDL# '/.- A 
K BbISBOBLIEMY NAHAeMUIO L \ J9>A4SPDL# %-*/%.& 
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NSJS4DL# '/-- 
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rpuiia OKaA3asICA CAMBIM IPPEKTHB- 
HbIM. OH 3aK1IOUaAeCTCA B NOCTPoe- 
HMM <reHeasIOrHyeCKOTO ApeBa» Ha 
OCHOBe JaHHBIX O HYKIeCOTHAHON 
MOCJIEOBATEIIbHOCTH BUPyCHbIXx re- 
HOMOB HM O CpeffHeHM YaCTOTe MyTa- 
WMMB HUX. IlocKouIbKy reHoOM BUpyca 
rpuiiia COCTOHT H3 BOCbMH CerMeH- 
TOB PHK, KoTopple pv MepecopTH- 
PoOBKe BeflyT CeO” HE3aBHCHMO Apyr 
OT [pyra, SBOJIOLMMOHHBIe MCCIEOBa- 
HHA JOJOKHbI IPOBOJMThCA JIA KarkK- 
MOTO C€lMEHTa OTCJIBHO. 

MbI cpaBHusin renpl waTH PHK-cer- 
MCHTOB ITaMMa Bupyca 1918 r.c MHO- 
TOUMCJICHHbIMH TeHAaMM BUPYCOB ye- 
JIOBeCKa, CBHHEH HW NTH MOKa MOXKeEM 
CKa3aTb, UTO BHHOBHHK TaHJeMuu 
1918 1. HaXOMMTCA Ha rTpaHHe Mex- 
Wy CEM€HCTBaMHM BUPYCOB YeJIOBeKa H 
CBHHEH HW BHe rpyNlbl UTH4UbUX BUpy- 
COB (cM. BcmaéeKy Nabepxy). OHaKO 
HEKOTOPOE CXOJCTBO Mexy reHaMu 


wtTamMMa 1918r. 4 WTMu4ubuMu reHaMu 
BC€ K€ HMEECTCA, H, BOSMOXKHO, HCXOJI- 
HbIM pe3sepByapOM HHCeKUMU OBI 
BCe-TaKH NTHUbI. [lepcucTupopaBliui 
B HAX BUpyc NOCTeNeHHO BUAOH3Me- 
HAJICA WB KOHU€ KOHIOB IIpespaTu- 
CA B OMaCHOFO [JIA UeNOBeKa areHTa. 
Bompoc TOJIbKO B TOM, B KAKOM HMCH- 
HO OpraHH3Me-XO3AHHE MpOH3O0NIO 
BUJOM3MeHeHHe. 

Kak 0Ka3aIuW Halllw UCcIesOBa- 
HMA, reH TeEMarryuOTHHUHa IITaMMa, 
BbI3BaBIIerO MaHJeCMHIO B 1918 r., 10 
cBOoeH HYKJICOTHAHOM mocmeqOBa- 
TEJIbHOCTH OTIMYUACTCA OT COOTBET- 
CTBYIOWJMX MTHYbUX TeHOB SOI, 
4yeM OT reHoB no”gTHNOB H2 1957 r. 
uH3 1968 r. Dro o3HayaeT, UTO 1H60 
reo HA 1918 1. 1pocyyjecTBOBalI Ka- 
KO€-TO BDe€MA B OpraHH3Me HEKOETO 
NpOMexXyTOYHOTO XO3AHHa, rye B HEM 
MpOW3OUIIM MHOTOUNCJICHHbIe U3Me- 
HeHHA, OTAAJIMBIUIME ErO OT MITHUbETO 


reHa, 1H60 ero IepBOHCTOUHHKOM 
NOCIYXHII HEMOCpeJ-CTBEHHO IITH- 
uni reH, CyIWJCCTBCHHO OTM YAO MH- 
CA OT M3BECTHBIX ITHUbUX H1-reHos. 

UTOObI MPOBEPUThb MOCIEAHIOW TH- 
MOTEe3Y, Mbl OOpaTHJIMcb B My3eri ecTec- 
TBCHHOM HCTOpHH CMUTCOHOBCKOTO 
MHCTHTyYTa MW YHMBEPCHTeT Tata 
Orano, re XpaHATCA MHOTOUHMCIJICH- 
Hble OOpa3ubl TKaHeH mTuL. Tlocie 
WJIMTCJIbHbIX TIOMCKOB MBI BbIACIIMI 
THU WITaMM BUpyca rpuiiria, Hecy- 
HMM reMarryiiOTHHUH NogsTuna A/, 43 
TKaHeM YEPHOH Ka3apKH, XPaHMBIUIAXx- 
ca B caMpte c 1917 r. OOHapyxKUI0Cb, 
uTO HYKJICOTHAHAA MOCIELOBATeJIb- 
HOCTb reHa H/ wwrwuubpero Bupyca 
1917 r. Mano 4eEM OTIMUACTCA OT Ta- 
KOBbIX COBPCMCHHDIX IITHYbUX WITaM- 
MOB, WHPKyIMpyIoulux B CeBepHor 
Amepuke. A 9TO O3HaUaeT, ITO TeH 
uTuupero H1 3a nocnegqHue 80 eT 
MOUTH HE H3MCHHIJICA. 

MoxerT ObITb, y BUpyca Obl IpOMe- 
2KYTOUHDIM XO3ANH? Haw6osee Bepo- 
ATHBIMH KaHAMAAaTaMW Ha STY POJIb 
MpeACTaBIAIOTCA CBHHbH, MOCKOJIb- 
Ky OHH BOCIIPHHMUHBHI KaK K BApy- 
CaM YEJIOBEKA, TaK MW K BApycaM ITH. 
VW WeHCTBUTEIIbHO, OJHOBDEMCHHO 
c maHgeMuent rpunna B MoMmysA- 
uuu uenoseka B 1918 ©. OTMeNAaIMCb 
WM BCIIbIMNKH rpuiina y CBMHEH, OHAKO 
MbI MOJlaraeM, UTO BHPYC, CKOPEE BCELO, 
nlepesaBaJICA OT YEJIOBCKA K XKUBOT- 
HbIM. TeEM H€ MCHCE MBI PeLIWIM Mpo- 
BePHTb, MOr JIM WITaMM 1918 r. uMeTb 
CBOMM II€pBOMCTOUHHKOM MTHL, a 3a- 
TEM ajlallTHPpOBaTbCA K MJICKONMTAIO- 
IMM, IIpeTepieB A3MCHEHHA B IIPOMe- 
2KYTOUHOM xo3anHe. Mbt OO6paTusINcb 
K JaHHbIM OO SBOMIOUMH MNTHUbUxX 
BHpyCcoB rpuiiila B OpPraHW3Me CBHHEH, 
a MMEHHO K witaMmy HIN/, Hanu6onee 
uaCTOMY BO36yAMTesIO Tpunia y STUX 
2%KMBOTHHIX B EsBpone 3a mNocmeyqHHe 
25 eT. O6HaAPpy*KHWJIOCb, YTO HAKAKUX 
CYII€CTBCHHbIX H3MCHECHHL 3a STO BPe- 
MA BHpyc He peTepries. AHaJIOrHUHbIe 
MCCJIEAOBAHHA YETHIPeX JPYrHX reHoB 
BHpycHoro miTamMMa 1918 r. npHBemH 
HaC K OKOHYATEJIBHOMY BbIBOJY: BAPYyc, 
CTaBIUIMM IpH4YHHOM WaHJeMUN, CKO- 
pee Bcero 6b paHee OJ HUM 3 NTHYb- 
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JOHNNY JOHNSON 


ASSOCIATED PRODUCERS (top), JOHAN HULTIN (bottom) 


HATPAMA 3A YROPCTBO 


UX WTAMMOB, KOTOPbIM B XOJI€ SBOJIIO- 
IMU OTAEMMJICA OT THNMUYHBIX BAPyYCOB 
rpHntia JUKUX BOAOMMABAIOWUX THU, 
a 3aTeM 4epe3 HEM3BECTHOrO TIpOMe- 
KYTOUHOLO XO3AHHa PaclipocTpaHul- 
CA Cpefy suof7en. 


ByAylune UCcCAeAOBOHMA 

IIpopegeHHpire MCCNeAOBAaHHA NATH 
BUpyca- 
yOUMUbI CBAJCTEIbCTBYIOT O TOM, UTO 


cerMeHTOoB PHK-reHoma 
OH, CKOpee BCELoO, ABJIACTCH OOUIMM 
IIPC€AKOM COOTBETCTBYIONINX BAPyCOB 
wmTaMMa HINI yvenospeKka HW CBHMHEeH, 
a HE NpOAYKTOM 3BOMIOUMU B Opra- 
HU3Me NOcueqHUX. [loka MbI TaK HW HE 
3HaeM, B YeM IPH4Ha ero upe3Bblyali- 
HO BbICOKOM BHPyJICHTHOCTH. OHaKO 
SKCHEPHMeHTbI C PCKOMOMHAHTHEI- 
MH BHpycaMH, COsepxXaulH4MU FeHbI 
mwTaMMa 1918 ©, WOKa3bIBaIOT, UTO HE- 
KOTODHIle ero O€JIKH ObIIM MpUYaCcTHbI 
K YCKOPe€HHI0 €TO pelsIMKalH HU po- 
BOLWMPOBaJIM AHOMAJIBHO OypHy!10 pe- 
aKIHIO CO CTOPOHbI AMMYHHOH CHC- 
TeEMbI OpraHH3Ma. 

Jjanee MbIl COOMpaeMCA BbIABUTb 
XapaKTepHbie OCOOCHHOCTH IITaM- 
Ma 1918 1, a TakxKe IITAaMMOB, HelO- 
CPpeACTBEHHO emy IIpeAMIeECTBYIOWUX 
WM MOABHBMUXCA NO3xKe. IpambIM 
lIpeAWeCTBEHHHKOM BHpyca, BbI3BaB- 
mero WaHAeMUI0, CTaJI IITAaMM — BO3- 
6yANTeb NEpBOt «<BECCHHEH> BOJIHDI 
rpunia. OH Obl MeHee BUPyICHTeH, 
4eM <OCCHHHM>, HW paciipocTpaHAJICA 
He CTOJIb MOJIHHEHOCHO. Cewuac MBI 
3aHUMaeMCA MOMCKAMH OOpa3iIloB 
ero PHK-reHoMa, Cc TeM 4UTOOHI Hali- 
TH TeHeTHYeCKHE pa3sIM4HA MeX- 
OY HMM HW CiesyIOUMM WITAaMMOM. 
Kpome Toro, 9TO NO3BONHT yCTaHOo- 
BHTb, KAKHe CErMCHTbI FeHOMa BUpy- 
Ca-yOHMUbI OKa3aJIHCb COBEPLICHHO 
HOBBIMH, a HX OEJIKOBbIC IpOsyK- 
TbI — H€3HAKOMBIMH YeEJIOBEUCCKOMY 
opraHu3my. Upe3sBpl4aHHO BbICOKYIO 
CME€PTHOCTb CpegqM MOJIOAbIX TOAeM 
MOXHO OObACHUTb TEM, UTO BUPyc 
o6lafyjaln HEKOTOPbIMH CBOMCTBaMH, 
XapaKTePHbIMH JIA WITAaMMOB, WHp- 
KYJIMpOBaBIUMX B YCMIOBCYCCKOH M10- 
NyNAWHM ropa3qo paHbime. Crapmiee 
MOKOJIGHHE ObINO C HHMU 3HaKOMO, 


B Hos6pe 1918 r. Ha AAsicKe B SCKUMOCCKUX 
NOCEACHUSX HA OCTPOBe CbIOapPA (HbIHe BpusBur- 
MUuUwH) OT rovnna CKOHYAANCb NOUTYV BCe 0KUTEAM. 
BCTPEBOXKEHHbIE MACCUOHE Pb! COPATUANCb 

K KOMOHAOBOHUIO BOOPY>KEHHbIX CUA CLUA, YTO 6b! 
UM NOMOFAV NOXOPOHNM Tb KEPTB SMVAemMuM, Bce 
ymMepuuve ObIAV NOrPeGeHbI B OOLEN MOTMAe, HA 
KOTOPON NOCTABUMM ABA KpecTa. 

B 1949 r. 06 STON UCTOPUN Y3HOAA LUBEACKUN 
CTYACHT-MeANK Moxa XAAbTUH 13 YHVBepcuteta 
wuTata Anosbl. ictopus ero OUGHb B3BOAHOBQAG, 
VU OH PELUINA NONMbITATCH| U3BACUb BUPYC U3 TKAHEN 
AOAeCN, NOTOCOeCHHbIX B 1918 F. B 30HE BEUHON 
mMep3AoTbl. AETOM 1951 fr. OH C KOAACIOMU BUPYCOAOCTOM U NATOAOTOGHATOMOM 
NPNeEXAAN HA AASICKY, BCKDbIAU MOMMA U B3AU OOPA3LIbI TKAHEN ACrKUX 

y HECKOAbKUX TOYNOB. 

BepHyBWUcb B ANOBYy, OHV HEOAHOKPQTHO NbITAANCb KYABTUBUDOBOTb 

BUPYC, HO ObE3yCNelHO. HeyAaua TAK PACCTPOUAG XAABTUHQ, YTO OH 
OCTABUA PaboTy HAA AOKTOPCKON ANUCCEPTALINeEN VU CTAA OObIYNHbIM 
NATOACFOAGHaTOMOM. B 1997 £., y»Ke HAXOASICb HO NEHCUN, XAABTUH NPOYeA 
HOLUY CTATbIO O BBIACACHUN CeErMeEHTOB PHK u3 APXVBHbIX OOPA3LLOB TKAHEN, 
B3SITbIX OT KEPTB NAHACMUY rpuinna 1918 F., Uy Hero NOABUAACb HAAG KAA 
NOAYYUTb KUBON BUPYC. OH HOMUCAA MHE, FOPSI »*KEAQHUEM BHOBb NONMbITATb 
cyactps B BovsBur-MuUWH U AOObITb AAS HAC OOPasLibl TKAHEN. 

K CYACTbIO, YYCHbIN NOAYUUA Ppa3speleHUe 
BAacTen Bousur-MuWH HO SKCryMaLINtO, 

vB aBrycte 1997 ©, BCKPbIA MOrMAy. Ha STOT 
PA3 OH OCTAHOBUACS Ha Tpyne MOACAON 
>KEHLUMHbI, CTOAAGBWCN NPV KU3HUY 
U3ZObITOUHOU NOAHOTON. BAGrOAGpPS HU3KON 
TEMNEPATYPe U TOACTOMY CAOHO NOAKOKHOTO 
»KUPA TKAHU ACLKUX 9KEHLLIUHbI OUCHb XOPOLUIO 
COXPAHNANCb. C NOMOLIbIO OOPa3Llos, 
MPVUBE3EHHbIX XAABTUHOM, HOM YAQAOCb 
BOCCO3AQTb BECb FEHOM BUpYyCca. 


7 . 
KOASIUH (8B LICHTDe) 

© KOAA@FaMu Y BCKPbITOU 
moruabi BbpuBure/ 1951 Fr, 


, ; “a 
XdAbTuH cuoad’s BRUBARE) 1997 ©. 


WM UX HMMYHHaA CHCTeMa fJlasia UM Taina mtTamMa 1918 r. 10Ka He pac- 


oTnop. MutTepecuo 6pbiio Obl HATH KDpbITa, HW CHeNaTb STO TOpa3yO C1OX*K- 
4 wTaMMbl HIN/, OTBETCTBEHHbIe 34a —S ss HEE, YEM B CJIy4ae C BUpycamMyH 1957 
BCUbIMIKH Tpuuna B 1920-x rr. Oro) =o u#-« 1968 r.: HyKNeOTHAHbIe NOCMEAO- 


MOMOrO ObI MpONHTb CBCT Ha XO BaTCJIBHOCTH Cro TCHOB HE COOTBECT- 


SBOJNOWMM CMEPTOHOCHOrO WiTaMMa 
B HallpaBJICHHH MCHbINeH BUpYyJIeH- 
THOCTH. 

Heo6Oxo4UMO IOMHUTb, 4YTO Mexa- 
HH3M BOSHUKHOBCHHA LITAaMMOB, CIIO- 
COOHBIX BbISbIBATb AHEM, jaJIeKO 
He saceH. UlTaMMbl, OTBCTCTBCHHBIC 
3a maHgemuro 1957 u 19681, He- 
cM YTeMarruOTHHUHbl, CXOHbIe 
Cc NTH4YbUMU. BepoOATHO, YTO OHH 
MOABHJIMCb B pe3yibTaTe MpxAMOrO 
OOMeHa reHaMH Mex Jy BApycaMH ye- 
JIOBeKa HW NTH. OfHaAKO peasIbHbix 
NOATBEPKACHHH HET, WOSTOMY HeEH3- 
BECTHO, CKOJIbKO BPCMe€HH JOJUKHO 
MpOHTU, 4YTOObI HOBbIL WITaMM IIpe- 
BPaTHJICA B BUpyc YesIOBeKa, CIIOCO6- 
HbIM BbI3SBATb WaHACMHI0. 


CTBYIOT HH «<ITHUbHM>», HM «<CBHHBIM>. 
Bo3MOXHO, CBOIO BUPyJICHTHOCTb 
OH T1pHoopen, HaXOJACH B aIbTeEp- 
HaTHBHOM oOpraHH3Me, KOTOpbIt 
MbI BOOOMe HE paccMaTpHBaeM. 
HeoOxoyUMO C€KBEHHPOBaTb FreHO- 
MbI BHPyCOB rpHlila CaMBIX Pa3HblX 
MITHU UW BO3MOXKHbIX IPOMexKyTOY- 
HbIX XO3A€B — H€ TOJIbKO CBHHEH, HO 
MW JOMaMHUX HW FHKUX MTU, owa- 
neu u ypyrux. Moxa npoucxoxyeHue 
TaKHUX arpeCCHBHbIX WITAMMOB, KaK 
TOT, UTO CTall IPHAnHOHM naHAeMUuU 
1918 r., He ycTaHOBJICHO, BCe NOMBIT- 
KH BOBPe€MA 3aperHCTPHpoBaTb UX 
MW MpefAOTBpaTUThb SNM AeMUIO OyyT 
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Yyaeca NOUPOCAbI NOA, OObeKTUBOM 
ONTUYECKOTO MUKPOCKONA 


Mope nabiBylux 30A0TbIX 
pbl6ok? MACHKA MACAG Ha 
Tpotyape? Her, Tak NOA 
MUKPOCKONOM BBITASASIT KObIAO 
MaaaracKkapcKon 6abouKu 
NABAVHOTAA3KU (CAGBQ) VU YOCTb 
TEA KYKA 3AQTKU (BBEPXy). 
KesuHy MakkeH3u (Kevin 
Mackenzie) v3 A6epAuHckKoro 
yHuBepcurteta B LUOTAGHANN 
YAQAOCb PACCMOTPeTb 
A@TAAM CTPOEHMS KDbIAG 
NOBAVHOFAC3KU-KOMETHI 
(Argema mittrei), tcnoOAb30B0B 
CBETAONOAbHbIN MUKDOCKON 

VU BOAOKOHHO-ONTUNECKOe 
ocBeweHue (100x). A Yapa3 
Kpe6c (Charles B. Krebs) u3 

r. Uccakya (lutat BOLUUHTTOH, 
CLUA) cAeaaa dotorpaguio 
YACTU FAG3C VU FTPYAM 3AQTKY 
Chrysochroa fulminans 

C NOMOLJbIO OTPG)KEHHOrO 
cBeta (45x). 
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B MUpe #ayku 


Kpacota oKpy»xKaloljen HAC NPUPOAbI GBECKOHEYHA — HY»KHO TOAbKO YM@Tb Ce BUACTb. COBDEMEHHbIC METOAb!I HAYYHOrO 
HOGAIOACHUS NO3BOASIOT PACLIUPUTb FOGHULibI BAAVUMOTO MUPA AGACKO 3c NDEACAbI, AOCTYNHbIC YEAOBEYECKOMY FAQBY. 
Ontuyeckue TEACCKONbI NOMOFAtoT COZEPLIATb GECKOHEYHbIC AAAV KOCMUYECKOLO NPOCTPAHCTBG, a ONTNYeCKUe 
MUKPOCKONbI NOrpyKAloT HAC B OE3AOHHbIE FAYOUNHbI MUKDOMMPOB. BAGFOACPS TAKUM NEUGSOPAM MbI MOKEM PA3AVYNATb 
YACTULbI BEAMYUHOU C AAUHY CBETOBOU BOAHHI, T.e. B 1 ThIC. DA3 MEABYE CObEKTOB, PA3ANNUMbIX HEBOOPY>KEHHbIM [AG30M. 
STU UZ06PAKEHUG ObIAU CTOGPAHbI U3 GECKOHEYHOLO YHUCAG HoTorpagu, NOAYYEHHbIX OPFAHV3ATOPAMN KOHKYpPCca 
«MaaeuHbKui Mup» (Small World), KOoTOPbIN &yKerOAHO NpoBOANTCA mupmon Nikon. OHM ObIAV CACAGHbI COBRPEMEHHbIMU. 
MACTEPaAMU MUKPOPoTOrpagun U AAIOT HEKOTOPOE NPCACTABACHME O TOM, KAKUX BbICOT AOCTUIAO CElOAHS STO 
UckyCcTBo. Ha KA>KAOM CHUMKe >KU3Hb NOCACTACT NEPA HALUUMU B3OPAMU B COBEPLLIEHHO HOBOM PAKYPCe — TAKON, 
KAKON O6bINHO MbI €e HE BYAUIM. 
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s Bmupe wayku 


SOKCTPABArAHTHbIe 
reometTpuyeckue POpMbl 
MO)KHO BCTPETUTb NOBCIOAY — 
Aa>Ke B MUpe YepBel. [per 

Poy3 (Greg W. Rouse) u3 
fO>KHO-ABCTpaAuUNCKOrO My3en 
Br, AACAQUAG 3QNeYATACA STY 
MHOFOLUCTUHKOBYIO KPACABUL — 
noauxety Myrianida pachycera 
(BBEPxy) — C NOMOLLbIO 
TEMHONOAbHOrO MUKPOCKONa 
(45x). A SlHy YoaKepy (lan 

C. Walken u3 Xaaaepcouaaa 
(AHIANA) YAAAOCb 3OPEKTHO 
«BbICBETUTb» TOAXe1O 
LUEAKOBUYHOrO YepBs (70x) 

(HO CTPQHULIe CAEBQ). 


Ha 3Tux CHUMKOX 3GNeYaTAeHbI 


HOYAAbHbIC CTA ANU 9KUZHEHHOTO 


uukaa pacteuun. Lvpau 
Oysuc (Shirley A. Owens) 

v3 YHuBepcutTeta LUITATA 
MuuurdaH o6Hapy>kKvAa 
«N@AbMEHEBUAHbIE» 
NbIABLIEBbIC 3EPHA HA NbIABHUKE 
TPAACCKAHLNY BUPIMHCKON 
(Tradescantia virginiana) 

u chotrorpaduposana ux 

C NOMOLbIO KOHPOKAABHOTO 
AQ3EPHOTO MUKpockona. 
(1450x). A «pora», 
YKPALWEHHbIe TMPAAHAON 
HOBOTOAHMX AAMNOYeK 
(Cnpasa BBepxy) —- Ha CAMOM 
AeAe PbIAbLIe NeECTUKA 
oAyBaHUNka (Taraxacum), 
CHoTorpamupoBaHHoe 

C NOMOLYbIO PAYOPECLIEHTHOTO 
mMuKpocKona PobepTtom 
Mapkycom (Robert Marcus) 

v3 BEHrepcKoN AKAAEMUN HAYK 
Br. Cerea. 


B MUpe #ayku 


[POAOA>KEHUe (HAYAAO CM. Ha CTP. 67) 

C NOMOLUbIO YBEAUHEHUS, PA3PELUCHUA U KOHTPACTA MUKPOCKONBI 
NPEBPALAIOT KPOLIEYHbIEe, A 3AYACTYIO U NOUTU NOO3PAYHbIe YHACTULIbI 
B OObEKTbI, AOCTYNHbIe HALWEMy rAa3y. UTOObI AYYLUG PACCMOTPeTb 
U3YYAEMbIN OObEKT, MAKPOCKONUCT MOKET OKPACUTb EfO CAXApa, 
MAPKUPOBATb PAYPECLICHTHbIMU METKAMU BEAK, O3APUTb EFO CBETOM 
BCEX LIBETOB PAAYIM UAV NPUAATb C NOMOLYbIO 3ATEHEHNA GOAbLLYIO 
OTYETAMBOCTb KOHTYPGM. YAQUHOE U3OOPAKEHMe AIOGO!O 0KUBOTO 
CYLLECTBA — STO MAACHBKAS CUMMOHUSI CBETO Vl TOP>KECTBEHHbIN TAMH 
YAUBUTEABHON CNOCOOHOCTM YEAOBEKA NPOHUKATb B CAMY!IO CYLUHOCTb 
Belen. 


Smuau Xappncon (Emily Harrison) — xyAoxKeCTBEHHbIN PEAAKTOP 
Scientific American. 
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conePueHHO GEREMHO 


IKKBOHTOBOS 
Kpuntorpadus 
NPOLWAG NyTb OT 
TEOPETUNECKUX 
UCCACAOBOHUN 

VU AAGOPATOPHbIX 
ONbITOB AO 
KOMMePueCKUX 
VZACMN. 


B cbupme JBM, B uccieqOBaTeJIbCKOM 
jla6opaTOpuu AMeHu TomMaca YOTCOHa, 
padotaet Uapnb3 Benuetr (Charles 
Bennett ), oO4MH 43 OCHOBaTeIeH HO- 
BOM O6aCTH HayKH — KBAHTOBOH BBI- 
YHMCIMTeCIbHOM TeEXHHKH. B 198971. 
BeHuHeTT U ero Koseru J2KOH CMONHH 
(John A.Smolin) u ?Kusb Bpaccap 
(Gilles Brassard) npoBesiu yHuKasib- 
HbIM SKCICPUMeHT [JIA JEMOHCTpa- 
WMH HOBOTO CHocoba WHdpoBaHHa”, 
OCHOBaHHOrO Ha NPHHUNWax KBaH- 
TOBOH M€XaHHKH. 

B xoge OnbiTa POTOHDI lepemMewsa- 
JIMCb 10 30-CaHTHMeETPOBOMY KaHa- 
JlyY B CBETOHCIMPOHHWaeMOM Koxyxe. 
HanpaBsieHHeM UX KosIeOaHHH (IIOC- 
KOCTBIO HOJIAPH3allMV) Ob 3aKOLH- 
POBaHbI HYJIM UW CAMHULUbI KBAHTOBbIX 
OMTOB (KYOHTOB), 13 KOTOPBIX ObII CO- 
cTaBJIeH KPHNTOrpadpuyecKuH KJIOU 
[JIA 3a (PpOBKH HU pacluu@poBKH Co- 
o6menun. lepexpaty km10ua npenat- 
CTByeT HPHHUMN HeoupesesIeCHHOCTH 
Tevisen6epra — dyHAaMeHTabHoe 
MOJIOHKCHUE KBAHTOBOM MCXAHUKH, CO- 
rlacHO KOTOpOMy H3MepeHue OZ HOLO 
43 CBOMCTB KBaHTOBOrO COCTOAHHA 
6yHeT HapylWaTb Apyrve CBOMCTBa. 
B KBaHTOBOM KpulTorpaduyeckort 
CHCTeMe JNO6OH HapyWIUTelb, IbITAIO- 
IWHMCA BHEPUTbCA B MOTOK POTOHOR, 
U3MCHUT UX TAKUM OOpa3soM, TO ero 
BMEIUaTCJIbCTBO CMOKET OOHAPy2KHTb 
KaK OTHPaBUTeJib, TAK MW NOMyUaTesib. 
B mpHuyune, Takad MeTOANKa O6€C- 
MeYMBaeT CO34aHHe HeEpaCcKPbIBaeMO- 
ro WudpoBasbHOro KONA. 


C MOM€HTa NOABJICHHA 9KCLICPUMECH- 
TaJIbHOH yCTaHOBKH, HaCllex COopy- 
29KCHHOH Ha paoouem crovie BeHHeTTA, 
KBaHTOBad KPHUTOrpadua ya a- 
JIeKO, CeroqHA TOTOBYIO KBAaHTOBYIO 
KpHITOrpauyeckyo CHCTeEMY MO2KHO 
KYIMTb 3a COTHIO-JIPYIylO TbICAY JONI- 
JIapos. Kpome Toro, CKOpo B Ipoyaxky 
MOCTYUUT ele Web pay MOMOOHbIX 
u3gqenui. Hospi MeToy, wudposa- 
HHA CTaJl I€PBbIM C€Pbe3HbIM KOM- 
MCP¥eCCKHUM BOIVIOWICHHeCM KBaHTO- 
BOH HH(POpMaTHKH, OO beAMHUBIICH 
KBaHTOBY1IO0 MC€XaHHKy HM TeCOPpHio HH- 
cdbopmaun. B KOHLe KOHUOB NOABATCA 
KBaHTOBbIC€ KOMIIbIOTEpbl TAKOM MOLI- 
HOCTH, YTO CMHCTBCHHBIM CIIOCO60M 
3allMTHTbCA OT MX NOTpAcaiowelt 
CNOCO6HOCTH paCKPbIBaTb Wudpbl 
MOXECT OKa3aTbCA JIMMIb JasIbHeruIee 
pa3BUTHe KBaHTOBOHM KpunTorpadun. 

OcHOBHadA TPyHOCTb, C KOTOpOH 
CTaJIKHBalOTCA COBPeCMCHHbIe Wudp- 
POBAaJIbINMKH, COCTOHT B OGecreye- 
HMM TaKOrO OOMeHa KIOUaMH MEKAy 
OTHPaBHTeJIeM HU WoOuyyaTesiem, pu 
KOTOPOM HHKTO He MOXeCT CKONH- 
pospaTp ux. Iipu pacupocrpaHenun 
CCKPeCTHBIX WHCpOBaJIbHbIX KITIOUCHt 
wacTO HCHOIb3yeTCA WuppoBanue 
C OTKPbITBIM KJIIOUOM. Be30lacHOCTb 
B 9TOM CyIydae OCHOBAHA Ha Pa3JIO2*Ke- 
HH Ha MHOKUTeIM OYCHb OObIINX 
UHcell WIM Ha APYrUX CIOXRKHbIX Ma- 
TeEMaTHYECKHX Tpowesypax. JlerKo 
BbIUMCIIMTb IPOM3BeAeCHHe JBYX OOJIb- 
IHX YHCEI, HO pa3sIOKUTb ero Ha UPO- 
CTbIC COMHOKUTEIM IPe3BbIyaHHo Pp 
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KBAHTOBAS MEXAHHKA NOMOTAET CKPbITh CEXPETHBI KNOY 


Aca VU B06 mbITAIOTCs| COXPAHMTb TANHY LWNPOBAAbHOrO KAIONG, @ortoubl 
NEPEACBAA EFO B BUAE NOASPUZOBAHHbIX POTOHOB NO CXeMe, UZOOPeTeEHHONU = 


B 1980-x rr. WAPAb30M BeHHeTTOM 3 [BM u )KuAaem Bpaccapom u3 Mamas 2 g 


MoHpeaapckoro YHUBeEpcnutTeTa. NOASPU3ZALLUSA | 


Npuustoe 3HaYeHue Guta 0 4 


2 


AAS CO3A0HuUs KAIOUa AAMCa nocblAdet OTOHbI yepe3 
NPSIMOU UA AVCTOHOAbHBIN NOASIPU3YIOLUUU QUAbTD 


VY 30NUCbIBAeT HONPABAeEHME NAOCKOCTU NOAAPU3ZALWN, AnaroHaAbHas 


NOASPU3ZA0UNA 


AAS KOKAOrO NoctTynarolero Outa BOG CAyYaWHbIM 
O6Pa30M BbIOUPAET HPUALTP AAS OOHAPY>KEHUA 
VU 3QNUCHIBACT NOASPU3ZALNIO UU 3HAYeHMe Outta. 


3 


Esa 


KOrAa 3A0yYMbILUACHHUK (EBQ) nepobyet 
OTCACANTb NOCACAOBATEABHOCTb POTOHOB, 
NPUHLUWNbI KBAHTOBOM MEXAHUKU HE NO3BOASIOT 
EMY UCNOAb3OBOTb O6A TUNA MUAbTPOB AAA 
BbISICHEHUA HANPABAEHUA NOASIPU3ZQLIV 
OAHOrO PoTOHA, EcAv Esa BbiIOupaet 
HENPABUAbHbIN QUALTP, TO BO3HUKAIOT OLUNOKU, 
O6YCAOBACHHbIC U3MEHEHMEM NOASIPU3ZALINN. 


Aetektupylounn 
QUAbTP 


a 


Boo 


Nepeaasaembii PoToH E @ ‘oe 


a AetekTupylouinn 


- QUAbTP 


Henoasipu30BaHHbin 
OTOH < 
Noaspu3youyin 


QUAbTP 


NOCACAOBATEABHOCTb 6uiTOB y AAMCbI 0 0 4 0 4 0 4 4 4 
NOCACAOBATEABHOCTb QUAbTPOB 
y Anucol 4 | \ [ ‘\ 7 \ aN a 
NOCACAOCBATEAbHOCTb I s¢ sx | 
ACTEKTUPYIOLUUX PUAbTPOB y BOOa H 
Pe3yabTat u3smepeHus 6uToB y Bo6a y| 0 4 6) 4 6) 0 | {| 
OctTatouyasics NOCACAOBOTEABHOCTb me 0 _ 0 i _ rr. ri 
OuTOB (KAtOY) 
NoayyvB BCe POTOHbI, BOG NO OTKPbITOMY KAHAAY 5 4 
coobuaet AANCe NOCACAOBATEABHOCTb QUABTPOB, Aauca Bo6 


KOTOPbIe OH UCNOAb3OBOA AAS NOCTYNAIOLUUX 
MOTOHOB. O CHUTOHHbIX 3HOYEHMSX OUTOB OH HUYerTO 
He COOOLACeT. 


a 


AMuca roBopmt boby, KaKNe PUAbTPbI OH BbIOPAA 
NPABUAbHO. Vi3MEPeEHHbIe C UX NOMOLUbIO OuTbI OYAYT 
UCNOAb3OBQOTbCS NEU POPMUPOBAHUY KAIOUC AAS 
LWUUPPOBAHNA COOOLEHUS. 


TpyaHo. Tlony1aApHblii anropuTM wWud- 
poBaHua RSA, WIMpOKO MCHOIb3yeMbIM 
B KpMNTOrpaduu C OTKPBITbIM KJIO0- 
YOM, OCHOBaH HMEHHO Ha pa3JIox*KCHHA 
Ha MHOKUTeIM. CEKPCTHHIM KJIIOY, KO- 
TOPbIM OOMCHHBAIOTCA OTHPaBHTeJIb 
YW HOyyarTesb, WAPpyeTCA OTKPbITbIM 
KJIIOUOM, HallpHMeEp, C NOMOLIbIO OOIb- 
moro ucyia, cKaxKeM, 408 508 091 (Ha 
lpakTuKe ciefyet OpaTb HaMHOrO 
6obuee YNCIO). CooouleHHeE MOXKHO 
PaclIM@poBaTb TOJIbKO C TIOMOLIbIO 


TI€pCOHAJIbHOTO K104a, HMEIOWCTOcA 
y NoWydaTeiA TAHHBIX HW COCTOALTCTO 
43 J[ByX MHOXUTEeH: 18 313 u 22 307. 

CnOXHOCTb B30Ma Wudppa C OT- 
KPBITbIM KJIIOUOM CMOKET OG6ecre- 
UUBaTb OeC30NaCHOCTb CCKPCTHBIX 
K1IOUeEH Ele JET JECATb—IATHAAWATh. 
Ho HacTyluIeHve Spbl KBAaHTOBOM 
MYHPOpMaTUKHU U, B YaACTHOCTH, NO- 
ABJICHHE KBAHTOBbIX KOMIIbIOTCDOB, 
CNOCOGHBIX G6bICTPO MpOH3BOAUTH 
HE€BEPOATHO TpyAHOe pa3sIOKeHue Ha 


MHOXUHTeIM, OSHAMEHYeT Kpax RSA 
WM MHOrHx Apyrux Kpunrorpaduyec- 
KUX CXeM. «<ECJIM KBAHTOBBIC KOMIIbIO- 
Tepbl CTAHYT PeasIbHOCTbIO, IpaBysia 
MIpbl P€3KO H3MCHATCA», — OTMEUACT 
«Kou Pspuru (John Rarity), mpodec- 
cop dakylbTeTa 3ICKTPOTeXHUKH 
MW SJIEKTPOHUKHY BpucTOJIbCKOLO yHH- 
BepCHuTeTa B AHTVIMNU. 

B orTymuve OT wudpoBaHuA C OT- 
KPbITbIM KJIOYOM, KBAHTOBaA KPHII- 
TOrpapusA AOWKHA OCTATbCA Ha- 
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JEAN-FRANCOIS PODEVIN (precending page): TOMMY MOORMAN; ADAPTED FROM THE CODE BOOK: THE SCIENCE OF SECRECY FROM 


ANCIENT EGYPT TO QUANTUM CRYPTOGRAPHY, BY SIMON SINGH (1999) 


KTO NPOMA 


HEKXHOM Wake MOcIe NOABIICHHA 
KBaHTOBBIX KOMIIbIOTeEpoB. B OJHOM 
3 CNOCO6OB NepecblIKH KBAaHTOBOrO 
WMPpoBaNIbHOrO KIIOUAa MEKAY OT- 
lipaBUTesieM H NosyuaTesem TpebyerT- 
CA, UTOOHI a3ep NOCHIIAaII OMMHOUHBIC 
(OTOHDI, NOMAPH30BaHHbIe OHM U3 
AByX Cloco6os. B nepBoM cylyuae OHH 
MOJIAPH3O0BaHbI BEPTHKAJIbHO HJM Fo- 
PH3OHTAIbHO (MpAMOEe NOMOXKEHHE), 
a BO BTOPOM IIJIOCKOCTb NOAPH3alHA 
HakJIOHeHa NOs yrom 45° BieBo HIM 
BIIpaBO OT BEPTHKaIM ({MarOHasib- 
Hoe NOO7#*KeHHe). M1 B TOM, HB ApyroM 
cylyuae B3AaMMHO MepleHAHKYJIAPHbIe 
HallpaBJICHHA MOUAPH3auuu oTo- 
HOB H306paxKaloT Ou 1. OTMpaBuTesib, 
KOTOPOrO WIH@poBasJIbIJHKH OObIYHO 
Ha3blBaloT ANMCOH, NOCbIIAeT CTPOKy 
6UTOB, BLIGH pad CILyYaMHbIM OOpa30mM 
NpAMOM WIM AMaroHaJIbHbIM BU M0- 
JaApH3auMu. Tosyyatesb, KOTOpOro 10 
Tpagquuuu 30ByT boob, NOO6HEIM 2%Ke 
06pa30M Cily4alHo pellaet, KAKHM 3 
CIOCO6OB — IPAMBIM WJM JjWaroHasib- 
HbIM — H3Me€PpATb UIPHXoOsAWMe OUTHI. 
CormacHo NpHHIUIy Heompeysesen- 
HocTH Tefi3zeH6epra, H3MeCPpUTb OUTHI 
MOXKHO TOJIbKO OHUM H3 HHX, HO HE 
o6oumn. HM TONbKO 6UTHI, KOTOppIe 
Bo6 u3MepHI TEM 2%Ke CIIOCOG6OM, Ka- 
KHM OHH ObIIM MOCMaHbl AJMCOHM, He- 
IIpeMe€HHO 6yAyT HaXOJUTbCA B Tpa- 
BHJIbHOH OPHEHTallMH, COXpaHAA CBOE 
BePHOE 3HaAYeHHeE (Cm. cmp. 74). 

Ilocne nepeyauu Boo cBa3piBpaeTca 
c AmMcou 10 O6bl4HOMy (HeceKpeT- 
HOMY) KaHaJly, YUTOObI COOOMMTh eH, 
KaKHM 13 JIByX CIOCO6OB OH HOJIb30- 
BaJICA IPH IpWeMe Kax Oro CPOTOHA, 
HO HE yKa3bIBae€T, KaKOe 3HaYeHHe — 
O umm 1 — OH NOyun B pe3syibTaTe 
u3MepeHua. 3arem Amuca CooomjaeT 
Bo6oy, Kakve 43 (POTOHOB ObIIM CUMTa- 
HbI IIpaBHJIbHO. HepepHoO H3MeEPeCHHbI- 
MH (OTOHAMH MpeHeoperaioT. BepHo 
IIPHHATHIC (OTOHHI OOpa3yIOT KJIIOY, 
KOTOPbIM MCHOUIb3yeTCA JIA WHCPpo- 
BaHHA WJM pacluM@poOBKH CeCKPeTHbIX 
cooomenuit. 

CorjacHo npHuuuny Terisex6epra 
3JIOY MBIMUJICHHHK (Ha30BeM ero EBor), 
TIbITAIOMMMUCA MepeXBaTHTb MOTOK 
(OTOHOB, HE CMOXET IpOH3BECTH H3- 


OVUPMbI METOAbI 


id Quantique 
2KeHeBa 


MagiQ 
Technologies 
Hbto-Nopk 


NEC. 
Tokuo 


rw 


Hayane 2006 r. 


@Mapxu6ypr, AHrAua 


CuctTemMd NOcbIAdeT KBOHTOBbIE LUUPPOBAAbBHbIE KAWOUU 
HO ACCATKVY KAAOMETPOB NO ONTOBOAOKHY. 


CuctTemd C ONTOBOAOKHOM NOCBbIACET KBOHTOBBbIE 
LUUDPOBAAbHbIe KAIOUN HA pacctTosHue Ao 100 Km. 
Npeaaaraictca TakKe ANNAPATHbIE CHEACTBA VU NPOFrPAMMHOe 
OCOeECNEYEHNe AAS UHTErpaLinn B CYLECTByIOLLINe CeTU. 


2004 r. YAAAOCb NEPECAQTb KAIOUN HA PeEKOPAHbIe 150 KM. 
AMEYEHO BbINYCTUTb U3ACANe C ONTOBOAOKHOM B CAMOM 


Npeaaaraet CUCTeMbI HA KOHTPAKTHON OCHOBE, KOTOPbIe 
QinetiQ NePeAaioT KAIOUU Yepe3 ATMOCdepy HA PACCTOAHUA AO 10 KM. 
Noctasuagd cuctemy dupme BBN Technologies 8B KeumOpuaKe, 
uutat Maccauycertc. 


MepeHHA KaxOrOo (OTOHa O6OUMU 
cnoco6amu. Ecnu Espa npopeyer 1u3- 
MepeHHeE HEMpaBHJIbHbIM CIIOCO6oOM, 
TO H€H36€XKHO BHECET OMIHMOKH, axe 
eC NOTOM TlepelieT A3MepeHHpIe 
6utTer Booy. Auuca 4 BO6 cmorytT 06- 
Hapy2KHTb IpHCyTCTBHe HapyluuTewA, 
CBepAd OTOOpPaHHble OTH. 

Haunuas c 2003 r. ABe KOMMaHHH, 
id Quantique B ?KeHepe u MagiQ 
Technologies 8 Hpbio-Mopxe, mpen- 
CTaBHJIM KOMMep¥eCKHe H3Jeuu4, 
KOTOPbI€ TO3BOJIAIOT TePpeCbilaTb 
KBaHTOBbIM WMQ(pOBaJIbHbIM KOU Ha 
3HaYHTeIbHOe paccTosunue. Iocue ye- 
MOHCTpallW PCKOPAHOH JaJIbHOCTH 
mepegauu B 150 KM NEC cooOupaetca 
BbIMTH Ha PbIHOK CO CBOHM H3Je/IMeM 
yxKe B Hauane 2006 r. [pyrue cbupMbl, 
Haupumep, IBM, Fujitsu u Toshiba, vaK- 
2%Ke BeJYT AKTHBHbIe HCCIeEJOBAaHHA 
(Cm. MabNUUY HaBEPXyY). 

CoBpeMeHHbIe KOMMEP¥eCKHE H3- 
WenuaA MOryT MOCbIIATb KOU 110 
MHAMBUAYaIbHbIM OIITOBOJIOKOH- 
HbIM JIMHHAM Ha JICCATKH KHJIOMCT- 
pos. CucTeMbl pupMb! MagiQ croaT 
ot $70 TrIc. Go $100 THICc. «HecKobKO 
TMLOMb3OBaTEJICH YE UCIbITHIBAIOT 
Hale O60pysOBaHHe, HO T1OKa OHO 
He pa3BepHyTO HH B OJHOM CeTH>, — 
KOMMeHTUpyeT Poodepr Tendous 
(Robert Gelfond), ocHosasmui MagiQ 
Technology B 1999 r. 

TIpaBHTeJIbCTBCHHbIe areHTCTBa 
WU (PuHAHCOBbIe yuapexAeHHA O1aca- 
IOTCA, UTO 3alUM@poBaHHoe Coobmle- 
HH€ MOXKHO IlepeXBaTHTb CerogHyas, 
a KOrja NOABATCAH KBAaHTOBbIC KOM- 


IIbIOTEPbI, pacuunsposatTs ero. Puyapy, 
Xp103 (Richard J. Hughes), 3aHuMaio- 
WMMCA KBaHTOBOH KpunTorpaduert 
B Jloc-ANaMOCCKOH Hal|MOHaJIbHOH 
MpvBOsAMT Apyrue 
WMHopMayHu, KOTOpaA 


ma6opaTopun, 
lIpHMeppl 
HOUKHA OCTaBaTbCA KOH(UACHI- 
aJIbBHOM B TEUeCHHE JOTOTO BpeMeHH: 
TMl€pBHUYHbIe AAaHHbIe Nepenucu, Pop- 
Myla «KOKa-KOJIbI>, KOMaHJIbI yIIpaB- 
JICHUA KOMMe€pyueCKMMH ClLyTHHKaMH. 
(BcnomuntTe kanutTaHa MugHalita, KO- 
TOppbiii B 1986 r. WOUTH Ha WAT MHHYT 
Tepe xBaTHJ yuipaBsIeHHe KpyMHOH ce- 
TbIO KaOeIbHOrO TeseBuyeHuA HBO.) 
B uncyi0 npesnouaraeMbIxX MOIb3O0Ba- 
TemeH KBAHTOBbIX KPHIMTOrpaduyec- 
KUX CHCTe€M BXOJAT UW NOCTaBLIMKH 
WanbHeM CBA3H, %*Kesaiomue mpeso- 
CTaBUTb CBOHM KJIMCHTaM CBepXHa- 
N@2KHOe OOCIYKUBAHHE. 

YxRe IPeCANPUHATHI NepBple warn 
lO BH€J]PCHHIO KBAHTOBOM KPHIITO- 
rpaduu B 6OJIbIIMe KOMIIbIOTeEpHbIe 
ceTH. YupaBsieHue NWepCueKTHBHBIX 
MccueqOBAaHHM UW pa3spa6oTOK MuH- 
HUCTepcTBa O6OpoHsE! CHIA (DARPA) 
padoraeT Hay] OObeEAMHEHHEM W1ec- 
TH y3JIOB, OXBaTbIBalOWux TapBapy- 
CKHM WwW BOCTOHCKHH YHHBEPCHTe- 
TbI, a TaKKe KEMOPHAKCKyIO (PUupMy 
BBN Technologies, KoTopas cbirpasa 
BaXKHCHIIYIO POJlb B CTaHOBJICHHH 
Mutepueta. Uludposanpupie K10- 
uM T€pecblaloTCA MO CHelWMaJIbHbIM 
JIMHUAM, a COOOIICHHA, 3alMc:ppoOBaH- 
HbIe€ MMH, NepeyartoTca 10 MuHTepuery. 
Tloka 110 JEMOHCTpalHOHHOH CeTH e- 
pegqaioTca OObINHbIC HECeKpeTHbIe > 
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AAS KBOHTOBOFO LUUPPOBAHUS NOUMEHAETCS YDS 3BbINAUHO CAO)KHOE 
O6OPYACBOHNUE, KOTOPOMY NOKA ELLE PAHO NOKUAATb CTEHbIAAHOpaTopUN 
(MagiQ@ Technologies). 


WauHuptle. IIpommon ocenbio cbupMa 
id Quantique u ee MapTHep, 2*KeHEBC- 
KHM HHTepHeT-mpoBaltszep Deckpoint, 
IIpeACTaBHJIM Ce€Tb, C HOMOLLbIO KOTO- 
POM MOXHO MOCbINaTb JAaHHBIe C 2Ke- 
HEBCKHX C€PBEPOB Ha KOMIIbIOTEPHhI, 
pacnoyioxKeHHple B 10 KM. Jia mepe- 
Wauu UCIHONb3yIOTCA OOHOBJIACMBIe 
KJIHOUN, PaCCblIAeMBIe 0 JIMHHV CBA3H 
C KBaHTOBbIM KOJMpOBaHHeM. 

B HacTosaujee BDeMA KBaHTOBaA 
KPHNTOrpapuA HaxXOAWMT MpHMeHe- 
HHE B C€TAX, XAPAKTEPH3yIOWUXCA HEe- 
6ObIIMM TeorpaPpuyecKHM OXBaTOM. 


CyJIbHad CTOPOHa KBaHTOBOrO IIMC:ppo- 
BaHHA 3aKJIIOUACTCA B TOM, YTO JUO6OH, 
KTO INMMOHUT 3a Nepesayelt KIOUeH, 
Hev36eExKHO H3MeHAeT Ux. TlosTomy 
CHIHaJIbl, HECYUIH€ KBAaHTOBBIC KJIIO- 
4H, H€BO3MOXKHO YCHJIMBaTb CTaH- 
WapTHbIM Ce€TeBbIM OO6OpysOBaHueM, 
KOTOPOE BOCCTAHAaBJIMBaeT OCIaGIICH- 
HbIM CHrHaJI MW WepefaeT ero K ceyly- 
IOWeEMy Pe€TPaHCIATOpy. ONTHYeECKHHM 
YCHIIMTeJIb pa3spyluaeT HHMPopMalLHI0, 
3aKJIIOUCHHYIO B KYOHTAaX. 

UTOOLI YBEJIMYNTb MAaKCHMaJIbHYIO 
AIMHY IMHUN CBA3H, UCCIeqOBAaATe- 


JIM paCCMaTPUBAaIOT HE TOJIbKO ONTH- 
ueCKHe BOJIOKHA, HO H Apyrue cpesbl 
WJId PaclipOCcTpaHeHHA KBaHTOBBbIX 
K104eH. YYeHbIe yKe FOOPaJIMcb FO 
TOPHbIX BePIIMH, Tye BbICOTAa CBOJMT 
K MHHUMYMy TypOyJICHTHOCTb aTMO- 
cibepbl, YTOObI HCIbITATh MepecblIKy 
KBaHTOBbIX KUOYUCH B aTMOCdepe. 
B OJHOM SKCIICPHMEHTE, MpOBeeH- 
HOM B 2002 r. B Jloc-AjIaMOCCKOHM Ha- 
IMOHAJIBHOM Ja6OpaTOpHUH, OblIa CO- 
3yaHa 10-KHJIOMeTPOBad JIMHMA CBA3H. 
B QpyroM, BbITIOIHCHHOM B TOM Ke 
rogy d@upmon QinetiQ u3s PapHoopo 
(Anrvima) 4 YouBepcutetoom JliogBura 
MakcuMusiiana B MIOHXeHe, JIMHHA 
CBA3H IIPOTAHYaCb Ha 23 KM M@EK]Y 
ABYMA TOPHbIMU BepIwHHaMH B lOxK- 
HbIx AJIbiax. ONTHMU3alA TaKOH Me- 
TOJMKM (MCHOIb30BaHHe JIA OOHapy- 
2KCHMA CHPHaJia TEJICCKONOB OOJIbIIETO 
pa3Mepa, YJIy4UICHHbIX (CVJIbTpOB 
MW MIpOTHBOOTpaxKalomlux NOKPbITHH) 
MO3BONMIIa Obl CO3LaTb CUCTeMY, Te- 
pemarlolly1Io CHrHasIbl HA PaCCTOAHHA 
6onee 1 THIC. KM, YerO BIOMHE FOCTa- 
TOUHO, YTOOI AOCTHIHYTb CHYTHH- 
KOB Ha HH3KHX OKOJIOSCMHBIX OpOH- 
Tax. C NMOMOIbIO CIIYTHHKOBOH CeTH 
MOXKHO ObIIO Obl OXBATHTb BECb 3€M- 
HOH wap. EBpomeHcKoe KOCMHYeCKOe 
areHTCTBO yxKe IPHCTYNHWJIO K pa3- 
paOoTKe 9KCIepHMeHTa, B KOTOPOM 
OyHeT OCYIeECTBIICHa CBA3b CO CILyT- 
HHKoM. (B aupese 2004 r. EBpocoro3 
HauaJl UCCIICGOBaTeIbCKy!IO paOoTy 
110 BHeJPCHHIO KBAHTOBOrO WHCdpo- 
BaHHA B TCJICEKOMMYHHKalHOHHBIX Ce- 
TAX, UTOOBI IIPCHOTBPaTHTb NepexBaT 
COOOMCHHM CHCTEMOM «OIIeJIOH», KO- 
TOPY!O UCHOMb3yIOT Ppa3sBeAbIBAaTEJIb- 
Hble cyly2K6b! CIA, BemuKoopuTaHnn 
MW He€KOTOPbIX APyrHx CTpaH.) 
CoBeplIeHHO O4eCBH AHO, YTO mMd- 
POBaJIbIJMKaM Hy2KCH KaKOl-HHOyb 
KBaHTOBbIM PCTPaHCJIATOP, B CYIHO- 
CTH NpOcTeHmiMM KBAaHTOBbIM KOM- 
TIbIOTep, KOTOPbI MOMOT Obl pe- 
OfOIeTh OrpaHHyeHHe paccTOAHHA. 
TIpHHuvM ero JeCHCTBHA MOXKET ObITb 
OCHOBaH Ha KBaHTOBOM CLeCMJIeCHHO- 
cTu, KOTOpy1io AmbOepT OMHMTeHH 
Ha3biBal spukhbafie Fernwirkungen 
(Ipu3pauHoe AeMCTBHue Ha paccTos- 
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SAM OGDEN 


Huu, HeM.). AHTOH 3almuMuHrep (Anton 
Zeilinger) 4 ero Komeru 43 MucTutytTa 
SKCHEPHMCHTaIbHOM (bu3uKH B Bene 
yxKe Cea MepBbIi War K CO34aHHIO 
peTpaucyatTopa. B xypHane Nature or 
19 aprycta 2004 r. oH COObIIHIN, YTO 
UX rpylilia IPOTAHYy1a OMTOBOJIOKOH- 
HbIM Ka6elIb B TYHHEJIC KOWICKTOpa 
nog, pexon Jyuati uw «lOMecTHIa> Ha 
Ka2KJIOM €rO KOHL IO CLCMJICHHOMYy 
dotouy. U3smepeHue nouapw3alun 
OHOTO (POTOHA I1O3BOJIACT HEME/VICH- 
HO BbIACHMTb TaKy10 Ke NOJIAPH3aW\HIO 
Apyroro POToHA, KOTOPyIO MOXKHO H3- 
MECPUTb Ha yaJICHHOM KOHLe Kabel. 

CiensIeHHOCTb CMylijasia OUHMITeH- 
Ha, HO 3aliIMHrep UW Ero KOMaHJa UC- 
MOJIb3OBaIM Ce WIA «TeeMOpTalun» 
MHCOpMalMH, KOTOPy!o HECeT TpeTult 
(borou, Ha 600 m nog JlyHaem. Taky1o 
CHCTeMY MOXKHO pacliupATh, JOOaBIAA 
PeTpaHCIATOPbI TaK, YTOOKI KYOUTHI 
KJHO04a MOXKHO ObWIO HepesaTb wepes 
KOHTHHEHTDbI MW OKeaHbl. OfHAaKO JA 
lipaKTHuecKON peasu3al|uu 3aMbIC- 
la HEOOXOAUMO pa3spaboTaTb KBaH- 
TOBbIC AYCHKH NaMATH, CHOCOOHBIe 
COXPpaHATb KYOHTHI JO TeX Op, WOKa 
OHM He 6y/YT HallpaBJIeCHbI NO culeqy- 
1OWeH JIMNY CBaA3n. <HalumM uyjeam 
m1l0Ka eye paHO NOKHaTb CTCHbI (pu- 
3H4eCKUX ab60paTopul, — 3ameuaeT 
Huxonac JKaticun (Nicolas Gisin), 
mpodeccop ?KeHeBCKOrO yHHBepcH- 
TeTa, KOTOPpbIM IPpHHUMas yuacTue 
B CO3aHHH id Quantique U IpoBosM 
SKCICPUMEHTHI CO CLICMJICHHOCTBIO Ha 
6o0bIIMNX PacCcTOAHHAX. 

Jia U3rOTOBNCHUA KBAaHTOBOHM Ma- 
MATH JIyuWe BCeErO NOAXOAAT AaTOMBI, 
a He (POTOHDI. OKCIEPHMEHT, Pe3yJIb- 
TaTbl KOTOpOrO ObIIM ONyOJIMKOBAa- 
HbI BKypHasie Science oT 22 OKTAOpA 
2004 ©, MOKa3aJI, KAK OHA MOTVIa ObI 
pa6orTaTp. OCHOBbIBaACh Ha HJeax HC- 
cnefzoBatTesen 43 MHc6pykKckoro yHH- 
BepcHtTeta B ABCTPHH, rpyuma B Tex- 
HOJIOTHYCCKOM HHCTHTyTe WTatTa 
Jxopy>Kua (CIITA) nogpo6nHo onucasia, 
Kak Ba OOJIaKa yIbTPaXOJIOMHbILX aTO- 
MOB PyOHJHA MOXKHO ObLIO Obl BBECTH 
B COCTOAHHE CLHCIVJICHHOCTH HU 6ylaro- 
apa KBAHTOBOM CBA3H IIPHNHCaTb HM 
3HaueHHe KyOUTa. O6sIaKa MOLyT xpa- 


HUTb KYOUT 3HaAYHTEJIbHO JOJIbIIe, YEM 
orton. JjJanee KBAaHTOBOe COCTOAHHE 
aTOMOB (HX KYOHT) MOKHO NlepeyaTb 
(OTOHY, T.e. OCYIIECTBUTb Tlepesauy 
MHPOpMaljuu OT BeLICCTBa K CBeTY 
UW NOKa3aTb, KaK M3BJICKATb OUTHI 3 
KBaHTOBOM aMaATH. TIpHBoya OOslaKa 
B COCTOAHHE CLeMJICHHOCTH, AJIEKC 
Kysmuu (Alex Kuzmich) u JMurpu 
Mauioxesuy (Dzmitry Matsukevich) 
u3 TexHONOrM4uecKOrO MHCTUTYTa 
U2KOPA2KUM Hafe1oTCa CO3aTb PeTpaH- 
CIATOPbI, KOTOpble CMOryT WepesaBaTb 
KYOUTHI Ha OODLE pacCcTOAHHA. 
TIpeqnomaraemMaad HEMpHCTYHHOCTb 
KBaHTOBBIX IWMGpoOB ONMpaeTca Ha 
HECKOJIbKO HJeasIMCTHYeCKUX Wpes- 
NONO#KeCHUM. CormacHO OJHOMY 43 
HUX, KAKbIM KyYOUT IpeACTaBLAeTCA 


Ho wucpospasibulukaM XOTeJIOCb 
Obl OOaaTb yYYWIMMU UCTOUHHKaMU 
MW UpHeMHuKaMH C(POTOHOR. «Ocoopili 
MHTepec MpeycTaBiaeT pa3spaooTKa 
Me€TEKTOPOB, CMOCOOHbIX OOHapy- 
XKUTb pasHHly MeEKAY OHM, JBy- 
MA WIM OONbINMM YACIOM CPOTOHOR, 
MpHMWesMUX OJHOBPEMEHHO», — Fro- 
Boput AnaH Murgan (Alan Migdall) u3 
HaluouasIbHOro HHCTHTYTa CTaHyap- 
TOB MW TexHonorun. Jpyrue uccyejyo- 
BaTCJIM NpOOOBaJIN PeCLIMTb Ipobsiemy 
MeJJICEHHOH Tepeyjauv JAaHHbIX, reHe- 
PHpyA KBaHTOBbIe KNOY CO CKOPO- 
cTbio 1 Mourt/c, T.e. B 100 pa3 6bIcTpee, 
4eM B IIpesbIAyUWIUX IKCMePHMeHTax. 
OTOLO BIOMHE JIOCTATOUHO, YTOOBI UC- 
MOJIb3OBATb TAKHE KINOYH JIA WUCppo- 
BaHHA MOTOKOBOTO BHACO. 


C NOABACHNEM KBOHTOBOFO KOMNbIOTeEDa 
LUUDPbl, OCHOBAHHbIE HA PA3AOKEHUV 
HO MHOKUTEAU, CTAHYT AOCTOSIHVEM 


UcTopun, 


OAMHOUHBIM POTOHOM. B KBaHTOBOI 
KpuntTorpapuu G6epetTcA MMITyIbC- 
HbIM a3ep, HHTCHCHBHOCTb KOTOPO- 
ro yMeHbIlaeTCA JO Tako cTemeHn, 
YTO JIMMIb OHH 43 10 HMITyIBCOB CO- 
HepxUT (OTOH, a OCTAJIbHbIe MYCTHI. 
B pe3yibTaTe CKOpOcTb mepeyauu 
aHHbIX OKa3bIBae€TCA COBCEM HEOOIIb- 
mou. Ho STO — TOMbKO CTaTUCTHYEC- 
Kad BEPOATHOCTD. B HMITyIbCe MOKET 
cofepxKaTbcA SOME OJHOTO (POTOHA. 
TeopeTHuecKH 3JIOYMbIMVICHHUK MOr 
Obl Me€peXBaTHTb JIMMHUM (OTOH UH UC- 
MOMb30BaTb eTO WIA pacwiudpoBKu 
coo6omeHua. ANTOPUTM yCHJICHHA CeK- 
PeETHOCTH MO3BONACT 3aNIUTHTbCA OT 
STOrO, MaCKHpys 3HAYCHHA KYOUTOB. 


AONOAHMTEABHAS AUTEPATYPA: 


OyjHako KBaHTOBOe WHdpoBaHue 
MOXKECT OKa3aTbCA YASBUMBIM JIA He- 
KOTOPBIX H€CTaHJapTHbIX CHOCO6OB 
Hanlaf[eHua. Tak, 3IOYMbIMLJICHHUK MOr 
Obl NOBPeAUTb JETEKTOP IPpHeMHHKa, 
3aCTaABJIAA KYOMTHI, MOJYYCHHbIe OT 
OTIpaBHTeA, WpOCayHBaTbCA Ha3zay 
B OHTOBOJIOKHO, Tle UX MOXKHO O6yyeT 
nepexBaTHTp. [leuasIbHee BCETO TO, ITO 
HayKa He CIOCO6Ha 3alHTHTb OT WIH- 
oHaxa. <[pefaTesIbCTBO — CaMbIM pac- 
IIpOCTpaHeHHbIM CMOCO6 pacKpbITHA 
wucdpos, — ormeyaert Cer JInowg (Seth 
Lloyd), 9kcnepT 10 KBAaHTOBbIM BbIYHC- 
JIGHHAM 43 MaccauyceTcKorO TeEXHO- 
JIOTHYECKOLO HHCTUTYTa. — KBaHTOBAA 
MCXaHHKa 3/{€Cb, YBbI, 6€CCHJIbHa». Hl 


= Quantum Cryptography. Charles H. Bennett, Gilles Brassard and Artur K. Ekert, 
Scientific American, Vol. 267, No. 4, pp. 50-57; October 1992. 

= The Code Book. Simon Singh. Anchor Books, 1999. 

Bg UHPOPMALMIO O KBOHTOBbIX KOUNTOFTPAPUYECKUX V3AECANUAX MOXKHO HAUT HA 
Be6-cautax dupm id Quantique (idquantique.com) u MagiQ@ Technologies 


(magiqtech.com). 
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Pou baymMenctTep, 
A>KEHHNdep 
KeMnNOeAA, 
AdKoakum Kptorep, 
KeTAUH Boc 


Aoaroe Bpemal 
CUVTAAOCh, 

YTO BbICOKOSI 
COMOOLIEHKA — 
30A0r 
»>KU3HEHHOrO 
ycnexd. OAHAKO 
UCCACAOBOHUSI 
NOKQA3bIBAIOT, YTO 
TAKAA NO3ULINS 
He NOMOraetT 

HU NOBbICUTb 
OAKOAeMUYeCKyto 
YCNEBAEMOCCTb, 
HV NOCACTBPOTUTb 
OnpomeTunBble 
NOcTyNkKU. 


MNOONOT WS 


CaMOOIEHKI 


Muorne yOexK CHI, YTO CAMOOLICHKA 
BIMAeCT Ha COCTOAHHE NCHXMYeCKOrO 
3]}0POBbA UCJIOBEKA, OSTOMY HET HH- 
4acro YAMBUTCJIBHOTO B TOM, 4TO JUOAM 
CTapaloTCA MOBbICHTb €€ JIIOObIM CIIO- 
co6om. A 60/JIbIIMHCTBO aM€pHKaHLeB 
YBeEPpeHO, UTO BbICOKO€ MHEHHE O Ce- 
6e — 3an0r ycliexa 4 NpouBeTaHu”, 
WU HaOOOpoT — 3aHWXxKeCHHAA CaMO- 
OLICHKa JICKUT B OCHOBE MHOIHX JINY- 
HbIX H, KaK CJICNCTBHEe, OOIIECTBEH- 
HbIX Ipo6siem. 

B Kanuqdopuuu B Kone 80-x Ir. 
MO UHWWHMATHBE YWICHA 3aKOHO]a- 
Te€IbHOrO COOpaHHa wiTara JjKOHAa 
Bacxonyemoca (John Vasconcellos) 
u ry6epHatopa wrata JKopyzKa 
JpiokMiH Kana (George Deukmejian) 
Oba CO3aHa Ce MasJIbHad KOMMCCHA 
MO MepcoHaJIbHOM U OOMECTBeEHHOM 
OTBETCTBCHHOCTH. BacKOHUEeJIIOC 
yTBepxKAal, ATO NOBbINICHHE CaMO- 
OUCHKH Y MOJIONCKH MIPHBeAeT K CHH- 
2KCHHIO YPOBHA IIpeCTYNHOCTH, HapKO- 
MaHHH, a TaKxKe K NpeOTBpalljeHHIo 
HOXKEATCIbHOM O€PCEMCHHOCTH Cpe 
HECOBEPIICHHOJICTHHX, 3a pASHeCHHA 
OKpyxKaloujeH Cpefsbl U T.4. Kpome 
TOLO, OH CUHTAI, UTO JOY, BbICOKO 
WeHamue Cce6a, AKOObI 3apabaTbIBa- 
I0T OoONbIIe APYTUX, a WOTOMY WaTAT 
HeMasiple Hanoru. IlomMumMo npouert 


NeATeCNIbHOCTH KOMHMCCHA COOpasa 
rpyliny y4eHbIx JIA TOrO, YTOObI CO- 
CTaBUTb 0630p JIMTepaTypbl 0 jaH- 
HOMY BolIpocy. B pe3yibrateB 1989 1. 
BBIIIIJIO B CBET H3,aHHe, O3alaBIICHHOe 
«ColaJIbHOe 3HAYEHHE CAMOOLICHKH», 
B KOTOPOM yTBepxKfaJIOCb, YTO «<OOJIb- 
aA WaCThb, €CJIM HE BCe 3HAYNTECJIBHbIC 
MpOOMEMBI, OTATOMAIOUMe *KU3Hb OO- 
INCCTBa, KODCHATCA B HH3KOHM CaMO- 
OL[CHKe GOMINOTO KONMYECTBa JNOeM>. 
OgHako Ha CaMOM /lesie B OTUETE HE CO- 
WepxKalOocb HHUKaKUX JOKa3aTeJIbCTB 
B MOUIb3y TAaHHOTO yTBCpKACHHA. 

Kanuq®opHulickad KOMHMCCHA Obiia 
pacnymenHa B 1995 1, OfHaKO ee 
AeCIO MWpOFOJLKUJIa HeCKOMMepdec- 
Kad OpraHu3saluA NOR Ha3sBaHu- 
em HalwvMoHasbHad accOuWayua 3a 
camoouenky (National Association for 
Self-Esteem, NASE), OCHOBHasA 3ajla- 
ya KOTOPOHM CBOAMIIaCb (COrlacHO ee 
O(UUMAIBHOMY 3aABJICHHIO) K TOMY, 
UTOORI <yIyUWaTh *KA3Hb rpaxKaH, 
MOBbIMIAaA HX MHEHHE O ce6e>. 

K coxkaJIeHH0, pyKoBogutesn NASE 
He O3HAKOMUJINCb C HOBCMMIMMH HC- 
CHECFOBAHHAMH. IlostoMy pu oy- 
mepxkKe AMepukKaHCKOrO MCHxosIO- 
rH4eckOoro OOLIECTBA MbI COCTABHJIN 
0630p Hay¥HOH MTepaTypbl NO WaH- 
Holt Teme. > 
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Kputepun o6beKTUBHOCTU 

Kak H3MepuTb CamMooueHky? JA STO- 
ro HeEOOXOJUM HajleKHbIN KpuTepuli 
ee aHasIM3a, OHaAKO OOJbIIMHCTBO HC- 
cieqoBaTenei OrpaHHuuBaloTca TeM, 
uTO TIPOCTO cipalwiuBaloT y Jose 
MUX MHeEHHE O cebe. OTBETHI HE BCerya 
ObIBAaIOT OO BEKTUHBHEI, IOCKOJIbKY BCE, 
e€CTECTBEHHO, XOTAT BbITIACTb Jy ae 
B ryia3ax fjpyrux. Ho, K coxaNeHuio, 
MCHXONOrW He pacnonaraloT Sosee 
YadHbIM MECTOJOM, MO3BOJIAIOUIHM 
CYAMTb 06 ypoBHe CaMOOLICHKH. 


Fujita) u3 YHuBepcuTreta wtata 
Wuyyvanpl B CayT-beHya onpocuiu 
6ObIUCe KOJMYECTBO JIOAeH, mpes- 
Jiarad UM HOCTaBHTb CaMHM ceb6e 
oueHKy. 3aTeM Ux CdHoTorpadupo- 
BaJIH, W rpylila 9KCMeEPTOB asia 3a- 
KIOUeHHeE OO UX BHEWIHUX JaHHbIX. 
®MotTorpadun, cAeuaHHble B MOHD 
POCT, He BbIABHJIM JOCTOBeEPHOH KOp- 
pemayuu. ChemMKa KpyNHbIM IaHOM 
Mana yullue pe3yibTaTbl, HO HW OHH 
BBISBIBAIOT COMHCHHE, IOCKOJIbKy 
JMOWU, KOTOpble CeO6s NOOAT, OObIMHO 


Pe3YAbTATbI HEKOTOPbIX NCCACAOBOHUN 
TOBOPSIT O TOM, YTO UCKYCCTBEHHOG 
NOBbILUEHUE COMOOLUCHKN YYOLLUMNXCS1 
MOKET YXYALUUTb OKOACMUYECKYtO 


YCNEBAEMOCTb. 


@Mu3v4ecKH IIPHBIICKATeJIbHbIC 
JHOJH CKJIOHHbI HMC€Tb BbICOKOe MHE- 
Hue O COOCTBEHHOM MepcoHe, MOc- 
KOJIBKY OKpy2Kalouyve wale CTpeMaAT- 
CA K OOWICHHIO C HAMM, OHH JIIOOMMBI 
cylipyraMu HW Jipy3baMuH Hi 1.4. Ho 6pr- 
BaCT H Tak, UTO JIOZM C 3aBbILICHHbIM 
CaMOMHeHHeEM THpocTo nepeoleHu- 
BalOT CBOIO BHCIIHOCTb 6€3 OCOObIX 
Ha TO OCHOBaHHIE. 

B 1995 r. OnBapy Junep (Edward 
F, Diener) u Bpatian BoncuxK (Brian 
Wolsic) “43 YHuBepcuteta wrata 
VWnaunoticu PpsHk PyyxKuTa (Frank 


CAMOOLLEHKA 


CTPeCMATCA BHIJCIUTbCA, yume oe- 
BalOTCA, HOCAT yKpalieHua. 3aTeM 
aKcnepTaM MoKa3aIu COTO Tex %*e 
yuacTHHKOB 6€3 IIpuKpac, UM ObIIO 
BbIABJICHO, UTO OL[CHKa, BbICTAaBJICHHaA 
JHOJ[bMU CBOCH BHEINHOCTH, He COOT- 
BETCTBYCT JJCMCTBUTCJIbHOCTH. 

Takoe HecoBnayqeHHe fO2KHO 
ObINO MOACHCTBOBATb OTPe3BJIAIO- 
me. BHauame Ka3aIOCb, UTO TeCHaA 
B3aUMOCBA3b MEXKY IPHATHOM BHE- 
IIHOCTbIO HU BbICOKOM CaMOOILCHKOM 
OUeBH Ha, HO BbIACHHJIOCb, YTO OHA 


IMUIb OTpaxKaeT 3aKOHOMECPHOCTE, 


& AMEPuuKGHLUbI NOACTAICT, YTO CAMOOLIEHKA FPGK AGH — NDOGAEMA COLMAAb- 
HAA, U CG NOHWYKEHNE MO>KET NOUBECTU K HE>KEACTEAbHbIM NOCTYNKAM. 

= Bonpeku paCnPOCTPAHEHHOMY 3AGAy»xACHUIO, ACT, CKAOHHbIE K AFPECCuN, 
BOBCE HE OOAAAGIOT 3QHU.KEHHON CAMOOLIEHKON. To »Ke CAMOe OTHOCUTCA 
UK TEM, KTO BCTYNGET B PAHHUe NOAOCBIE CBA3U, CKAOHEH K 3AOYNOTDEGAEHUIO 


AAKOTOACM UAUN HOPKOTUKOMU. 


Bw MOBbILUeHNe CAMOOLIGHKN OTHIOAb HE BCELAG CNOCOGcTBYyeT yenexaM B yye- 


6e uAu pabote. 


@ AIOAUC BbICOKON CAMOOLIEHKON CKAOHHbI NPOSIBASTb UHULINOTUBY U, BAAUMO, 


CYACTAMBEE OCTOAbHEIX. 


cormacHO KOTOpOH, MocTaBuB ce6e 
MONOKUTEIbHYIO OTMETKY TIO OJJHO- 
MY HapaMeTpy, JuO2H OObIYHO OLe- 
HMBaIOT CeOsA Tak Ke HW MO JpPyromy. 
AHaJIOrHYHO eNO OOCTONT HC TEMH, 
KTO OOafjaeT HU3KOM CAMOOIICHKOH, 
OHH CKJIOHHBI K TOMY, UTO MO-aHr- 
JIMMCKM Ha3biBaeTCA «(PJIOKCH-HOCH- 
(floccin 
aucinibilipilification). DTOT HeyO60- 
MIPpOH3HOCHMBIM TEPMUH, COCTaBJIeH- 


HUTHWJIN-NWIM-pukawnert» 


HbIM U3 aTHHCKUX KOPHEeH, — OHO 
3 CaMbIX JJIMHHbIX CJIOB, BKJIIOUCH- 
HbIX B OKCCOPACKHH CIOBApb, OHa- 
KO H€EBO3MOKHO H36EKAaTb CO6a3Ha 
MpuHBecTu ero 3feCb. OHO TlepeBo- 
WMTCA Kak <(eCMCTBHe HIM MpuBbIUKa 
OUCHHBaTb BCe KaK HE HMEIOMIee HH- 
KaKOM WEHHOCTH». TO eCTb JOH, He- 
YHOBICTBOPeCHHbIe CO6OM, CKIOHHBI 
OTPUHI[aTeIbHO OL|CHHBATb HE TOMbKO 
ce6a, HO H BOOOMIe BCe Ha CBETE. 
Takad TCEHACHIMA ABHO H3MeHUWJIa 
H€KOTOPHIC BbIBOJHI, CCIAHHbIe yue- 
HbIMH paHee. Hanpumep, HeEKOTOpbIe 
MCHXONOFH CYUUTAIH, UTO JNO C HH3- 
KOM CaMOOLICHKOM OTHOCATCA K OKpy- 
2KalouleMy MUpy C HeEKOTOPbIM TIpe- 
ayOexaeHueM. OfHaKO J>KeHHUdep 
Kpoxep (Jennifer Crocker) u3 
MuuuraHcKoro yHHBepcuTeTa B AHH- 
Ap6ope, noszBepryia COMHEHUIO TaKOe 
MHeHHuHe. B KOHI€ KOHIOB, CCIM JUOU 
mOXO JyMaloT O ce6e HU O TeX, KTO 
OTIM4aeTCA OT HUX, BPA Wu SyneT 
TIpaBHIbHO Ha3BaTb 3TO IpemyOe2x- 
meHuem. Ecru MompocuTbh 4emoBpeka 
OL|CHUTb YWICHOB HeEKoOeH rTpyMMHpos- 
KH WIM MpeyCTaBuTeseli COOGIIECTBA, 
6yb TO Hal|MOHaJIbHOCTh, mpodbeccua 
HW Jp., TO MONyAUTCA NPOTHBOTONOX- 
HbIL Pe3yIbTAT: C GOMbINMM IpesyOex- 
]@HHeM K <uyxKaKaM» OTHOCATCA KaK 
pa3 HHAJMBUAYyMbI C BbICOKOM CaMO- 
oueHKou. IIpuBppraka O1|CHHBaTb BCe 
Kak He HMEIoIlee I1CHHOCTH NpHBOAUT 
TakKxKe K TOMY, 4TO Te, KTO IpeHedpe- 
KUTCJIbHO OT3bIBACTCA O Ce6e, 3a4ac- 
TYIO MW K CBOeH #KU3HU OTHOCATCA TaK 
Ke, B Pe3syiIbTaTe CO34aeTCA BIeUaT- 
meHue, 6yTO AUMCHHO HH3Kaa CaMO- 
oleHKa BejleT K HeyjjauaM. 
CaMOvseHTUUKAaUHA MOXKET ObITb 
HE€BCPHOH, NMOSTOMY MBI PellivIM OT- 
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MELISSA SZALKOWSKI (precending page) 


STONE+ 


CAMOOWEHKA H AKAQEMMYECKAN YONEBAEMOCTh 


MbITAICb NOCBEPMTb, ACUCTBUTEABHO AU YCNexU B YYeOe COYCAOBACHE! BbICOKUM 
CAMOMHEHMEM, UCCACAOBATEM ONPOCNIAN ThICAYM LUKOABHUKOB. KOppeAaUNA 
M@)KAY CAMOOLIEHKON YYCHUKOB COCAHUX KAACCOB U UX YCNEBACMOCTbIO 

B CTOPLUUX KAACCOX OKA3AAACb NOUMEPHO TAKON >Ke, KAK U Me>KAY ycnexamu 

B yYUe6e B COCAHMX VU CAMOOLIGHKON B CTAPLUIUX KAACCAx. B PE3yAbTATe TOYAHO 
NOHSTb, [AC NOUYUHA, FAC CACACTBUE, A [AC HEKOTOPbIN TOeETUN PAKTOP, KOTOPbIN 
OAHOBDEMEHHO OOYCACBAMBAET UV BbICOKYIO CAMOOLICHKY, U OTANYHbIC OLICHKU. 


Koppeasuva MerKAY 
COMOOLIEHKON B 10-mM 
KAACCe VU yCneBaeMOocTbIO 
B 12-mM KAaCCe 


Koppeasuyva Me>KAY 
yCneBaeMOcTbW B 10-M 
KAACCe VU CAMOOLIEHKON B 
2-M KAacce 


Koppeasuva MerKAY 
COMOOLIEHKON B 10-M 
KAACCe U CAMOOLCHKON 
B 12-M KAaCCe 


Koppensuva MerKAY 
yCNeBOeMOCTbIO B 10-M 
KAACCe VU yCneBaeMOocTbIO 
B 12-mM KAaCCe 


4 
0.0 


0.2 


T T T 
0.4 0.6 
CtTeneHb Koppeasunn 


UCTOUHNMK: S.M.Pottebaum, 1.Z.Keith and S.W.Ehly in Educational Research, 


Vol. 79, pages 140-144; 1986. 


TaJIKUBaTbCA OT OO’ bEKTHBHBIX KpuTe- 
puces. Mb! TakxKe HE CTasIu MpWUHUMaTb 
BO BHUMaHH€ yTBCp2#KCHHE O TOM, AUTO 
KOPpeJIAWHA MEY CaMOOLWeCHKON 
MW HCKOTOPbIMH NOCTYIIKaMH O3Hada- 
eT HasIMuve NpuyvHHou CBA3H MCK- 
AY HUME. EcJIv BbICOKav CaMOOLICHKa 
BeACT K HNOJOHKUTCIIBHBIM PC3YyJIbTa- 
TaM, TO, BEPOATHO, CTOHT UPHIOKUTb 
yCHJInaA, UTOObI H3MCHHTb B Jy Ay to 
CTOpOHy lpeycTaBleHHve UeJIOBe- 
Ka O ce6e. Ho ecu NONOKUTEMbHOe 
lipegscTaBieHue 0 ce6e PopMupyetca 
BCICACTBHC MOCTHTHYTHIX YCICXOB, TO 
TIOBbIINIC HWE CAMOOLCHKH HE IIPUBe- 
ACT K MOJIOMKUTCIIBHSIM PC3yIbTaTaM. 
MbI Hauasii Hallly paoory, AJIMBIIyIOCA 
Ba rojla,C TOO, YTO MOSHAKOMUIMCb 
C HCCJICTOBAHHAMH, Kacalou,JUMUCA 
CBA3H MEKAY CAMOOL|EHKOM U akaje- 
MHUYECKOH yCIIeBaeMOCTbW. 


LUKOAbHbIe FOAbI 4yAeCCHbIe 

Buauase MBI Hafe€aAJIMCb, UTO TMOBBI- 
WI€HHe CAaMOOLICHKH CTAHET MOLHbIM 
MHCTPyMCHTOM HOMO IKOJIBHH- 
KaM H CTYJ{CHTaM: yBEPCHHOCT» B ce6e 
TIOSBOJMT y4aulMuMcA erue OBIAae- 
BaTb HayKaMH UH 3aljATUT UX OT KOM- 
TIJIEKCOB. Tlepspre pe3yiIbTaTbI ONbITOB 
BBIABHJIN NOJOWKUTCIIBHY!IO KOPPeCJ1A- 


IH10 MEX Ly CAMOOLICHKOH H aKa JeMH- 
4YeCKOH YCII€EBACMOCTHIO, MOAKPeCNHB 
TEM CaMbIM HCXOJJHOE YTBEpKACHHE. 
OgHako JlaJIbHeMmMe ACCIeEOBAHHA 
MOCTaBHJIH HO, COMHEHHE 1X IpAMYIO 
B3aHMO3aBMCHMOCTD. 

BpilBOgbI O HaNIMYMH NPHYHHHO- 
CN€ACTBCHHOH CBA3H MOXKHO JeaTb 
JIMIIb B TOM CyIyyae, CCIM MCIBbITye- 
MBIX HCCJICAYIOT TBaKAbI B PpasHoe 
Bpema. B 1986 r. Ietna Norre6aym 
(Sheila M. Pottebaum), TumoTu Kent 
(Timothy Z. Keith) u Crioapr Siu 
(Stewart W. Ehly) u3 YHusepcureta 
wTata AMOBbI IpoTecTupoBasn Soviee 
23 TbIC. yaeHHKOB 10-ro Klacca cpey- 
Hei WIKOJIbI, a Ba roa CiyCcTA, KOra 
aeTuv nepemsu B 12-M% KIaCcc, ONbIT 
NOBTOpHsM. CaMOOLWeHKa JeCCATH- 
KJIACCHHKOB JIMI1b B HC3HAYHTeCJIbHO!M 
CT€Ne€HH MO3BONAIA MWpefCKa3aTb, 
Kak OHH OyAYT YUHTbCA B MOCIeEA HUI 
rog. AKayWeMMu4eCKaA yCHeBaeCMOCTb 
IKOJIBHHKOB HpaKTHUYeCKH HE BIN ANIAa 
Ha UX MHeHuHeE O cee. JanbHenmue 
MCCeAOBAHHA MOKa3aJI, YTO TOBBbI- 
IWeHHe CAMOOLICHKH HE CHOCOO6CTBO- 
BaJIO yIYU4WICHHIO OTMETOK, a B He- 
KOTOPBIX CJly¥aAX axe yXyAWIUIO 
YCIIEBACMOCTh (CM. UMOCMPayuto 
na cmp. 83). 


CXOfHBIC€ Pe3yIbTATHI ObIIM MOMy- 
YCHbI HW Mp aHasIv3e B3AaMMOCBA3SH 
M@XKJly CTCMCHbIO yBaxKeHHA K cebe 
y paOoTaioljux B3POCJIbIX H Pe3yiib- 
TaTaMu Ux WexATeMbHOCTH. IIpoctTori 
MOMCK KOppeJIAWHH WaeT HEKOTOPbIe 
TIOJOHKUTCISHBIC PC3yIbTaTbI, HO HE 
yKa3bIBaecT IPAMO Ha TO, BeAeCT JIM MO- 
3HTUBHO€ OTHOMEHHE K COGOCTBEH- 
HOH MepCcoHe K ycliexaM B paooTe HIM 
Ke Tela OOCTOAT KaK pa3 HaOOOpoT. 
B 1060M cylyuae YCTKOM B3aHMOCBA- 
3H BbIABJICHO He ObIJIO. 

OrcyTcTBHe BJIMNAHUA CAMOOLICHKH 
Ha yClexH B yue6e HIM paboTe MOTO 
6bl KOMMCHCHPOBaTbCA B TOM Cylyyae, 
ecu Obl CAMOYBEPECHHOCTb NOMorva 
ueJIOBCKy B OOMICHHH. OO6bIYHO JOA 
TAHYTCA K CAMOAOCTATOUHBIM, YBCPCH- 
HbIM B CeO6€ HU MO3HTHBHO HaCTpOeH- 
HBIM JI“WHOCTAM, KOTOPBIC, Kak IpaBu- 
JIO, YO@2K CHB B TOM, UTO HOMYIAPHPIl B 
KOJVICKTHBE, OSTOMY XOPOMWIO aAT 
co Bcemu. Mexyy TeM HeyBepeHHbIe 
B ce6e JIOJH MCHEe yAOBJICTBOPCHbI 
CBOHMMH B3aHMOOTHOIICHHAMH C O6- 
IW€CTBOM, KOHQJIMKTHDI, HW UX CTapa- 
IOTCA U36eraTb. OFHAKO, Kak NOKa3asIu 
MCCIeOBAHHA, IPOBEAECHHBEIE B 1995 r. 
Axynuei Bumon (Julia Bishop) 
u Xerigu Myyepouuex Honan (Heidi p> 
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UCCACAOCBAHME, NOOBEACHHOE CPCAU CTYACHTOB KOAACADKEN, 


Pa3pewatb 
KOHOAMMKTbI 


OKQa3bIBATb 
SMOLIMOHAABHY!IO 
NOAAE—KKY 


Paccka3biBaTb 
oce6e 


Hasbikuv o6weHna 


HactTauBatb Ha 
CBO€M B OTBET Ha 
HenpuemMAemoe 
noBeAeHue 
OKPY>KAIOLUUX 


SQBOAMTb HOBbIE 
3HOKOMCTBO 


BbISIBUAO PEQAbHY!O CBSI3b ME>KAY CAMOOLCHKON UV YCNeELWHbIM 
OOLIEHNEM C APYTMMU AIOABMN. OAHAKO COCeAU NO 
OOLUEXKUTUIO 3Q4ACTYIO COBEPLUIGCHHO UHAYe CMOTPEAN HO UX 
HOBbIKU OOLLICHUS: AAS YETbIDEX 13 NSIT NYHKTOB KOPPeAKLNA 
C CAMOOLIEHKON YNAAA HYDKE YPOBHA CTATUCTUYECKON 


AOCTOBEPHOCTM. TeM HE MEHEE, KAK UV CACAOBAAO O)KNAQTb, 
CBI3b MOKAY COAMOOLEHKON U1 YMCHUEM 30BOAMTb HOBbIC 


3HAKOMCTBO OCTAACCb XOPOLO BbIDG)KEHHON. 


UTOUHNK: D. Buhrmester, W. Furman, M.T. Wittenberg and H. 
T, Reis in Journal of Personality and Social Psychology, 


Ii OueHKa B camooTueTe 


Bi OueuHKa, AGHHaS 
coceasmu 
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Ctenenb Koppeasunnu 

C BbICOKON CAMOOLIEHKON 


Vol. 55, pages 991-1008; 1988. 


M. Inderbitzen-Nolan) u3 He6pacckoro 
YHMBeEpcuTetTaB JIMHKOMbHE, TAKHE yT- 
BePKACHHUA He OTPaxkaloT peasbHOro 
TIOJIOMCHUA JCJ1. Yueupie NOMpOcHIU 
542 NeBATUKIIACCHUKOB Ha3BaTb CaMO- 
TO HOMYIAPHOYO H CaMOro HeIOGHMO- 
TO OMHOKMaCCHHKa, HW OKa3aJIOCb, UTO 
Pe3yNbTaTbI HHKOHM O6pa30M HE CO- 
OTHOCHJINCb C TEM, YTO FyMamuo cebe 
TOT HM Apyron. 

UccnefqoBpaHua 1OKa3aJIv, UTO ITO 
BeCPpHO H JIA B3POCJIbIX KOJIJICKTUBOB. 
B xonye 80-x rr. Ays%in Bbépmectep 
(Duane P. Buhrmester) u3 TexaccKoro 
yuHuBepcuteta B JJanmace wu ee CO- 
TPYHHUKH OOHapyKUIM INOOOMBIT- 
Hoe NpoTHuBopeune. CamMoyBepeHHEIe 
CTYMCHTHI ObLIM yOe*xKJCHbI, YTO UM 


OB ABTOPAX: 


JI€ErKO yaCTCA 3aBA3bIBATb OTHOLIC- 
HHA, OKa3bIBaTb IMOLIMOHAJIBHYI0 IOJI- 
ep Ky OJHOKYPCHHKaM H pa3pellaTb 
UX KOH@IUKTHI. OfHaKO UX COcesu 
110 OOME2XKUTHIO ObLIM COBepIIeCHHO 
WHOroO MHeHHA. IIo ¥YeTbIPeM 43 NATH 
MCCIEAYeEMbIX HaBbIKOB OOMCHHA 
KOppeJIAWHA yialla MOUTH JO HyIA. 
CraTucTHuyecKad JOCTOBEPHOCTh CO- 
XpaHWlaCcb JIMIUb JIA CINOCOOHOCTUH 
UTM Ha HOBbIC COWMAJIBHbIC KOHTAK- 
TbI HW 3aBOLMTb Apy3ei: yBepeCHHbIe B 
CBOCH MIPHBJICKATCNIbHOCTH JOA 6e3 
CTCCHCHMA BCTYIa10T B pa3rOBOp C He- 
3HaKOMIaMHU, a JIMMHOCTH, OTHOCALIH- 
eca K ce6€ CKeITHYCCKH, CTapaloTca 
BO3JJCp2KUBATbCA OT HOBBIX 3HAKOMCTB 
(CM. UNMIOCMPAayUuto BBeEPXY). 


Pow Baymenctep (Roy Baumeister), 


AokeHHudep Kemn6ena (Jennifer 


D. Campbell), Axkoakum Kptorep Voakim |. Krugen u KetanH Boc (Katheleen 
D. Vohs) onyOAUKOBAM CTATbIO O CAMOOLIEHKE B >KYPHAAe Psychological Science. 
Baymenctep, ObiBLuIUN DAHEe NEOPECCOPOM NCUXOAOTUN B 8ANAAHOM Pe3epB- 
HOM yHuBepcutete Kenca, B 2003 r. claa npodeccopomncuxoaormuB YHVBepcr- 
TeTe LuITAaTA DAopuAa. Kemn6eaa sBAseTCSH NOYeTHbIM NPOMECCOpoM Ncuxoaormn 
B YHuBepcutete BputaHcKon KoAyMOuu B BaHkyBepe. Kprorep — nopodeccop ncr- 
XOAOrMN B YHuBepcutete BpayHa. Boc 3cBeAYeT KAHAACKON HAYYHO-UCCACAOCBQ- 
TEABCKON KAPEAPON MAPKETUHTA U NCUXOAOTUNM NoTpPeSuTeAS B LLIKOAe OV3HECA 
Cayaepa npu YHusepcutete BputaHcKon KoAymoun. 


MoxkHO MpesMOMOKUTh, YTO MOL06- 
HbIe HlOaHCbI MOLyT TaK2#Ke BJINATb 
Ha yHaudIMBOCTb 4CJIOBCKa B JUOOBH. 
B 2002 r. Cannpa Miopper (Sandra 
L. Murray) 43 YHuspepcuteta B Byd- 
camo Mpuuia K BHIBOLY, YTO TION 
C HH3KOM CaMOOLICHKOM 4aCTO BesYT 
ce6a Tak, KaK 6y{TO NOCTOAHHO OMla- 
CalOTCA ObITb OTBEPrHyTbIMH. TeM He 
MCHEE, Kak BbIACHMJIN UCCJICHOBATEJIN, 
Takoe IIOBeeHHe HE MellaeT CeMeH- 
HbIM OTHOMCHHAM. Hao6opot, yrpo- 
3y CeMeHHOMy Oaronosuy4nio mpes- 
CTaABIACT MOBbIIICHHOC CAMOMHCHHE 
napTHepos. B 1987 r. Kepun Pac6ant 
(Caryl E. Rusbult), [peropu Moppoy 
(Gregory D.Morrow) u JeHHuc 
U2xKoHCcOH (Dennis J. Johnson) u3 
YuuBepcuteta wtTata KeHTyKKH BBI- 
ABYJIN, UTO IpW BOSHUKHOBCHHH TIpo- 
6eM WIM KOHPAMKTHBIX CHTyauun 
CaMOBJHOOJICHHbIC JOA Jierue UAyT 
Ha pa3pbIB OTHOWICHHM HW HaYHHaloT 
MOHCK HOBOLO HapTHepa. 


CeKC, HAOPKOTUKM, POK-H-POAA 

A 4TO MOXKHO CKa3aTb O NOAPOCTKax? 
KakHM O6pa30M HX CaMOOLeHKa BJIH- 
ACT Ha JUOOOBb HU B OCOOCHHOCTH Ha 
MOJOBYIO AKTHMBHOCTb? PesysIbTaTbl 
MCCNeJOBAaHHH He NOATBEPAVIIU TOT 
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RANDY FARIS CORBIS 


(bakT, COrmIacHO KOTOpOoMy HeyBepecH- 
HOCTb B ce6e MO6yxXWaeT MOMNOTEKb 
paHoO BCTYIaTb B NOJIOBbIe OTHOMCHHA 
M3 CTpaxXa OKa3aTbCA xyxKe APyrHx. 
OgHakoO ObIIO BbIABJICHO, UTO CAMO- 
YBeCPeCHHbIe NOAPOCTKH MCHEE 3aKOM- 
IJICKCOBaHbI, OOJIEE CKJIOHHbI K PHC- 
KY HW SPOTHYeCCKUM MNPHKJIIOUCHHAM. 
IIpapga, Heya4uHblli CeKCyaJIbHbIM 
OMbIT WIM HEKeIaTeIbHad GepeMeH- 
HOCTb MOLyT C€pbe€3HO TpaBMHPpOBaTb 
UX HW MOJOPBaTb YBEPCHHOCTb B ce6e. 


Muorne NCHxXONOrN Aouroe BpeMA 
momaraiv, YloO CAMOMHECHHE TMOMO- 
raeT JUOMAM W36€KaTb aJIKOFOIbHO!t 
WM HapKO3aBHCHMOCTH, MOCKOJIbKy 
CUNTAJIOCb, YTO HMCHHO CyIaGble JMO 
MMyT MOFOOHbIM O6pa30M yrTelle- 
HMA. OFHAKO JaHHble UCCIeAOBaHuh 
9Toro He NogATBepxAaIoT. B 20021. 
Po6 Maxru (Rob McGee) u Ilerina 
Busbsamc (Sheila M. Williams) 43 Me- 
QMUMHCKOM WKObI YHuUBepCcuTetTa 
B Oraro B Hosont 3enaHyuu OOHapy- 


KUM, YTO HET HUKAKOM CBA3BH MOXY 
CaMOOLCHKOHM B BO3pacTe 9-13 eT 
MW asIKOrONH3MOM WIM HapKOMaHHert 
B15. axe B TeX Culy4aAXx, Kora He- 
Kad 34KOHOMEPHOCTh BCE Ke Mpoce- 
KUBAeTCA, OHA HE BbIXOJUT 3a PaMKH 
WOmycTuMon norpemtHoctTu. MoxHO 
BCe K€ YCTAHOBUTb HEKOTOPyIO 3a- 
BUCHMOCTb Mex]yY ynoTpe6meHu- 
€M HapKOTHKOB HU HH3KOM CaMOOLIeH- 
KoH. B uwacTHoctTu, J>Kyau OHApIOc 
(Judy A. Andrews) wu Cpi03eH > 


IBA fCbMA 


Kak NOKA3bIBAET NCCACAOBAHUe, NOOBEACHHOE B 1999 r, 
AOHEAbCOHOM Dopcutom (Donelson R. Forsyth) u Hataau 
Kepp (Natalie A. Kerr) B YHuBepcutete CoApy>KecTBa 
BUprMuduu, NONbITKN NOBbICUTb CAMOOLIEHKY Y YHALLUXCA 
U TAKUM O6PA30M NOAHSITb YCNEBAEMOCTb MOTYT 
NPVBECTU K OOPATHbIM Pe3yAbTATAaM. B AGHHOM CAyYae 
UCNbITYEMbIMU CTAM YYALLINECSH KOAACAKO, CAYWOBLUNEG 
Kypc Ncuxoaormnu., 

HeyCneBaroluve CTYACHTbI ObIAN B CAMOM HAYAAe 
SKCNEPUMEHTA PA3ACACHE! HA ABE PABHbIe Fpynnbl C 
NPVMEPHO CANVHOKOBbIMM OLIEHKAMM. Pa3 B HEACAIO 


pebsta u3 NEPBON NOAYYAAU NO SACKTPOHHONM NouTe 
COOOLICHUE, LIEAbIO KOTOPOTO ObIAO NOBbICUTb UX 
CAMOOLIEHKY (KOK B NPUMEPe, NOUBEACHHOM CAEBQ). 
Bropasl repynna NOAYYAAG COOCOLLEHUA, KOTOPbIe ACA>KHbI 
ObIAV PA3BUBQTb B HUX YYBCTBO ANYHONM OTBETCTBEHHOCTU 
30 CBOIO YCNEBAEMOCTb (CMpaBa). 

K KOHUY KyPCA CPEAHAA OLIEHKA y CTYACHTOB 

nepBou rpynnbl ynangd HuKe 50%, T.e. CTAAG 
HEYAOBACTBOPUTEABHON. COeAHSS| OLIEHKO Y YYCALUUXCH 
BTOPOU rpynnbl COCTABNAA 62%, YTO CUUTAETCS XOTA 

VU OYCHb NAOXON, HO BCE 9KE MOAOXKUTEABHON OTMETKON. 


Tpynna 1 


Tpynna 2 


OT YETO 83ABUCUIT YCNEBAEMOCTb? 


NpoBeAeHHbIe UCCACAOCBAHMA NOKA3bIBAIOT, 
UTO KOTAG CTYACHTbI NOAYYAIOT HO PyKV CBOU 
KOHTOOAbHbIe PAGOTHI C BbICTaBACHHOM 
OLEHKON, TO YACTO TEPAIOT YBEPEHHOCTb 
B Cee, YYBCTBYS CeG6s1 Xy KE OCTAAbHbIX. 
OAHAKO ApyrMe UCCACAOBAHUS NOKA3bIBAIOT, 
UTO YYEHUKU, OBAAACIOLLINE BbICOKON 
CAMOOLEHKON, HE TOABKO AYYLUe YYATCA, HO 
U GOAEE yBEPEHbI B CBONX CUAQX. 

YueHble NONPOCUANM CTYACHTOB 30NUCaTb, 
O YEM OHV AYMQAMN, KOTAG CTPEMUANCb 
NOAYYUTb XOPOLUNE OLEHKU. Te, KTO C KOK AbIM 
Pa30M yUUACS BCe AyHe VW AYULE, AYMAN 
NPUMEPHO TAK: 
«S| MOLY FOPAUTbCaA CO6OM». 
«MHe 3TO NO CuAamM». 
«S| AYYLUE GOABLUVHCTBO APYFUX YHEHUKOB 
STON WKOAbI». 

«S| AOBOACH CO6OM». 
CTYA€CHTbI, YCNEBAEMOCTb KOTOPbIX HE 
YAYYLUAAACb, AYMAN TAK: 

«MHE CTbIAHO 30 CeO». 
«S| HE AOCTOUH YYVTbCS B KOAACADKE». 
«Y M@HSI HET HUKOKUX CHOCOGHOCTeM». 


BbIBOA: Aepoku roaosy — 
VU CBOIO CAMOOLIEHKY — BbILUe. 


OT YEFO 83ABUCUIT XOPOLUASI UAV NAOXASI 
YCNEBAEMOCTb? 


NpoBeAeHHble UCCAECAOBOHMA NOKASbIBAICT, 
YTO, AHAAV3UPys NOAYYEHHbIE OLLIEHKU, 
CTYACHTbI YACTO CBAAUBAIOT NAOXON Pe3yAbTAT 
HO BAUSIHNE BHELLIHUX PAKTOPOB. XOA UX 
MbICACU NOEUMEPHO TAKOB: «KOHTPOABHASI ObIAA 
CAUWKOM TPYAHOM», UAU «[podeccop He 
PA3bBACHNA BCE KAK CAEAYET», UAV «BONPOCHI 
ObIAU CAVLUKOM KOBEP3Hble», 
OAHAKO Pe3yAbTATbI APYTUXx PAS6OT 
NOKQ3bIBAIOT, YTO YHALUNECA, CO3HAIOLNE 
CO6CTBEHHY!O AUYHY!O OTBETCTBEHHOCTb 30 
CBOIO YCNEBAEMOCT, HE TOABKO AYYLUE YYATCs, 
HOU OCO3HAICT, YTO CAMU MOTYT BAUSITb Ha 
Pe3YAbTATbI CBOELO TPYAQ. 
YueHble NONPOCUAM CTYACHTOB 3QNUCaTb, 
O YEM OHV AYMAN, KOLAG CTDEMUANCb 
NOAYUUTb XOPOLUNE OLIEHKU. Te, KTO C KODKAbIM 
PA30M AOCTUIAA BCe GOAEE BbICOKUX 
noKkasaTeaen, AYMAMM TAK: 

«MH@ HY>KHO 3QHUMQTbCS ele YNOPHEee». 

«A CMOTY BbIYYUTb MATEPUGA, ECAU 
noctTaparoc». 

«9 MOLY KOHTDOANPOBOTb TO, YTO NDOUZONAeT 
CO MHO!O HO 30HSITUAX». 

«Y M@HS ECTb BCE, YTO TOE 6yeTca». 
CTYAGHTbI, YCNEBACMOCTb KOTOPbIX HE 
YAYYLUAAACb, AYMAN TAK: 

«STO HE MOS BUH». 

«KOHTDOAbBHGS ObIAG CAVLUKOM TOYAHOM». 

«9 HE CUACH B STOM NDeAMeETe». 


BbIBOA: BO3bMU Ha CEOS OTBETCTBEHHOCTb 
30 CBOIO YCNeEBAeEMOCTb. 
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JyuKan (Susan C. Duncan) u3 Ope- 
TOHCKOrO HMCCIEMOBATebCKOTO HHC- 
THTyTa 3amMeTHIIH B 1997 ©, UTO CHH- 
2KCHME YCIIEBACMOCTH MOXCT BbI3BaTb 
MOHHKEHHE CaMOOLICHKH, YTO, B CBOIO 
ouepeyb, OPO MPUBONT K yHOTpeb- 
JICHUIO MapWixyaHbl. OyHako TaKaA 
B3aHMOCBA3b OUCHb Cl1aba. 
WMutTepuperauua pe3yibTaToB W3y- 
YCHHA MPUCTpacTHWA K_ aJIKOTOJIIO 
WU HapKOTHKaMH OCJIOMRHACTCA HU TCM, 
YTO OJHH JUOAM WpuoomaloTca K HUM 


U3 JUOGOMBITCTBA HIM B MOMUCKaX He- 
OObIYHEIX OMLYUCHHH, B TO BDEMA Kak 
Apyrue, nNorpyxkascb B HJIIO3OPHbI 
MUp AypMauHa, CTpeMATCA YUTH OT CBO- 
ux mpodsiem. IlostToMy HUKaKHxXx 6€30- 
TFOBOPOUYHBIX YTBEPKACHHM 3,€Cb Ce- 
laTb Heb3a. TO Ke CAMOE OTHOCHTCA 
UK TabaKOKypeHHbo. 

Kpome Toro, MHorMe HccesOBa- 
HHA BKINOUAIOT B OAHY rpynuy Kak 
JNOAeHM CO 34OPOBbIM CaMOyBaxKe- 
HHeM, TaK HM TeX, KTO JIMUIb IIbITaeT- 


CA J@MOHCTPHPpOBaTb yBEPCHHOCTb 
B ce6e HIM CTpayjaeT HaPLHCCH3MOM. 
HeyUBUTEIbHO, UTO B Pe3yIbTaTe 10- 
ABIIAIOTCA HEYOCJUTEIIbHBIC HII Mpo- 
THBOPCUMBBIe Pe3yIbTATHI. 


Npuuynupl arpeccun 

Ha poTaxKeHun AecaATUIeTHH CcH- 
XOJIO'M ObIN yOC*KACHbI, YTO HU3KaAA 
CaMOOL|€HKa — O{Ha 43 IIPHUYHH arpec- 
cuu. P. Baymerticrep B 1996 r. nomprras- 
CA ONPOBeEPrHyTb ITO YTBeEpKAeHHE. 


CAMOOWENKA H CYAC 


BO BCEM MUIpe OBLIAS YAOBACTBOPEHHOCTb KU3HbIO 
UAET PyKa 06 PykKy C yPOBHEM CAMOOLIEHKU, 

HQ TO YKQ3bIBOT BbICOKAS KOPPEAALIV 

M@KAY HUM. O6patute BHUMAHMe HA TO, YTO 

B GOAbLUINHCTBE CTPGH OBLIGE AOBOAbCTBO >KV3HbIO 
KOPPeAUpyeT C CAMOOLIEHKON CUAbHee, YEM 

C YAOBACTBOPEHHOCTbIO CBOUM OUHOHCOBbIM 


Banraagew (129) 
TaH3sauna (240) 
Unana (262) 
Kenna (347) 


HE Koppeasuua 
Me»KAY CaMO- 


Erunet (672) 
®uaunnunbi (724) 
Tanaaua (810) 
Kamepyn (845) 
Typuna (1210) 
Yopaauna (1690) 
Yuan (1920) 

Kopea (1978) 
Bpasnana (2032) 
Mekcnka (2154) 
hOokHaa Apna (2424) 
FOrocaasna (2500) 
Tpeuna (3932) 
Hopsernua (4007) 
Ucnauna (4780) 
U3panab (5420) 
Nyspto-Puko (5477) 
Cunuranyp (6653) 
Hosaag 3eaqaHana (7709) 
AsctTpua (9218) 
HugepadHAp (9869) 
Anouna (10154) 
Baxpedu (10041) 
@unasHAna (10725) 
Tepmauua (11403) 
Kapaaa (12284) 
CWWA(14172) 

0.0 0.2 


UTOYHNK: E. Diener and M. Diener in Journal of Personalityand Social Psychology, Vol. 68, pages 653-663; 1995. 
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Cteneub Koppeasynun 


OLIEHKOU NU COWEN 
YAOBACTBOPEH- 
HOCTbIO KU3HbIO 


Koppeasunsa 
M@>KAY YAOBAeT- 
BOPCHHOCTbIO 
CBOUM QUHAHCO- 
BbIM NOAO)KEHUEM 
U COWEN YAOBAeT- 
BOP@CHHOCTbIO 
>KUZHbIO 


NOAOSKEHNEM. 
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MELISSA SZALKOWSKI 


IIpoaHaIM3H4pOBaB MHOTOUHCJICHHbIC 
MCCIEHOBAHHA, OH MPHIMIe/I K 3aKJIOUe- 
HHI0, UTO YEJIOBEK, OCYIMCCTBIIAIONIUM 
TIpeCTYNHbIM 3aMbICe, KaK IpaBHJIO, 
o6sayqaeT XOPOMHM WIM [axKe 3aBbl- 
IWe€HHbIM MHCHHeM O cebe. 

JjaH Onpseyc (Dan Olweus) u3 
Yuusepcutera Beprena Opi B Uicyie 
MI€pBbIX, KTO YCOMHMUJICA B TOM, 4TO 
Noy, rpyOou BHeELIHeM OOOJOUKONM xy- 
JIMraHa CKpbIBaeTCA CTpafaiowsjad Ui 3a- 
KOMIVICKCOBAHH€d JIAYHOCT. OJIbBBEyC 
He HpOBOAWI HeMOCpeACTBCHHBIX 
U3MepeHHM CaMOOL|ICHKH NOJOOHBIX 
mlepcoHaxkeH, HO 3aMCTHII, 4TO, COrlac- 
HO CaMOOTYETaM, arpeCCHBHbIe JeTH 
MeHbINe JPyruxX CTpayaiwT OT Tpe- 
BOXKHOCTH HM BIOJIHE YBEPCHBI B Ce- 
6e. Ilo Bceli BAJUMOCTH, TO Ke CaMOe 
OTHOCHTCA H K B3POCJIbIM, CKJIOHHBIM 
K HacHJMi0, cuuTaeT Baymelictep. 

TIPU As K BBIBOLY, UTO BbICOKaad CaMO- 
oueHKa He CHWKaeCT CKJIOHHOCTH 
K aCOWMaJIbHbIM JCHCTBHAM, HE OT- 
paxkaeTca Ha IPHCTpacTHy K aJIKOro- 
JHO, Tabaky, HAPKOTHKaM Hi CeKCy HW He 
BUIMACT Ha YCHe€BACMOCTb HH Tpo- 
(beccHOHaJIbHbIM YCHeX, MbI 3a/laIMCb 
UeJIbIO MOCMOTPeTb, KAKHM OO6pa30m 
CaMOMHE€HHE CBA3aHO C IpescTaBsie- 
HHAMH O CUaCTEE. 

Pe3yIbTaTbl UCCe4OBaHUM 1OKa3a- 
JIM, B YACTHOCTH, 4TO YBEPCHHEIe B Ce6e 
JHOJM MeHbIIe NOABEPpXKeHbI Wempec- 
cun. B 1995 r. SaBapy Juuep (Edward 
F. Diener) co cBoeti Jouepp1o Mapuccort 
(Marissa Diener), m1cHxouOroM H3 
YuuBsepcutera wirata Ora, nposeu 
ompoc 6os1ee 13 THIC. CTyCHTOB KOJI- 
Jle(>Kei VW TIPU K 3aKJIOUCHHI0, YTO 
BbICOKad CaMOOLICHKa — BaxKHeCHMIMMI 


cbakTop, 
oOOmleH YJOBJICTBOPCHHOCTH CBOer 


ONpeACIAIOULMM §=CTeMeCHb 


2KU3HbI0. B 2004 r. Couna JIioG6omMUupcKH 
(Sonja Lyubomirsky), Kpuc Txay (Chris 
Tkach) u Po6ux Ju Marreo (M. Robin 
DiMatteo) u3 KanmdopuHutickoro yHu- 
BepcutTeta B PuBepcalifze coobuywn 
O pe3yiIbTaTax UCCII€HOBaHHA, B KOTO- 
POM yuacTBOBasIO Gonee 600 4emOBeK 
B BO3pacTe OT 51 AO 95 met. MW cHoBa 
OKa3aJIOCb, UTO CAMOOLCHKa Hi Oy- 
WeHHe CYaCTbA OKA3aJINCb TCCHO B3a- 
MMOCBA3aHHbIMH, OfHako pexse weM 


MOXKHO OyJ[€T C YBEPCHHOCTHIO CKa- 
3aTb, UTO OHO OGOeCTIeUHBaeT Apyroe, 
HEOOXOAUMO IIpOBeCTH CielaJIbHbIe 
MCCIIEOBAHHA, KOTOPbIe yCTpaHaArt He- 
MOUETHI BCeX NIPeAbIAYUIAX. 
Bo-llepBblx, TpeOyeTCA BbIABHTb 
HamMunve MpH4HHHO-cIeqCTBCHHOM 
CBA3H. BEpOATHO, UCJIOBCK C BbICOKOM 
CaMOOIJCHKOM CKJIOHCH CUHTATb Ce6A 


OODEKTHBHBIC OL|CHKM CUaCTbA H e- 
MIpeccHu NOMYYATb TPyAHO, HO STO 
He O3HauaeT, UTO OLCHKH, JaHHbIe 
B CaMOOTYETAX, CIeayeT IPHHUMATb 
6e30rOBOpOUHo. 

JOmKHbI WM posurTeiu, Wefaroru 
MW BpayH OOOH WeHOH MbITATbCA NOJ- 
HATb CAMOOLICHKY Y CBOMX MOFOIeY- 
HbIX? B HCKOTOPDIX CJIYYaAX BTO BECb- 


/NOMM C BbICOKOU CAMOOLIEHKOU 
3HOYUTEAbHO CUCACTAUBES OCTAAbHbIX. 
KK TOMY >KE OHV MEHbLLUIEC NOABEP>KEHbI 


Aenpeccun, 


CUaCTIIMBbIM, HO TOTO HE ObIIO O- 
Ka3aHO HH OJHMM HCC IeqOBaHHeM. 
BO3MOXHO, ycliex B WpodeccHouasib- 
HOM MeATebHOCTH, yuebe UH M4- 
HOM OOMCHHH OJHOBPeMEHHO jaeT 
UM OWLYWeHHe payOCcTu %*KU3HH, UH XO- 
pollee MHEHHE O CBOE MepCcoHe, a He- 
yaa JjeuaioT YeJIOBeKa HECUACTHBIM 
1 HeEyBepCHHbIM B cebe. CKopee BCEro, 
CaMa CKJIOHHOCTb HHJIMBUALYYyMa K I10- 
3HTUBHOMY BOCIHPHATHIO MUpa O6ec- 
Tl€UMBaeT CMY BbICOKY1O CAMOOLICHKY. 
Bo-BTOPBIX, ClleqyeT IPH3HAaTb, YTO 
MOHATHE CUaCTbA (KaK, BIIPOYeM, H e- 
TIP€CCHM) GbLIO HCCJIEHOBAaHO B OCHOB- 
HOM I1YT€M OMpocos, HM B pesybTaTe 
CKJIOHHOCTb H€KOTOPPIX JUO/eli K He- 
raTHBHOMY OTHOIICHHIO K OKpyKalo- 
IMM MOXeT O6YCJIOBHTb KaK HU3KYIO 
OLW|eHKy CaMUX Ce6d, TaK HW APyrux ac- 
MICKTOB *KH3HH. JelHCTBUTeJIbHO, He- 
JIErKO JOKa3aTb, YTO YEJIOBEK Ha ese 
Kyfa cuacTiMBee (MIM HeECUaCTHEEe), 
ueM OH CaM HOslaraeT. OueBHAHO, 


AONOAHMTEABHAS AUTEPATYPA: 


Ma M1OJI€3HO, T.K. YBEPCHHbIM B CBOHX 
cuylaX YeCNOBeEK yCNelwiIHee MPOTHBO- 
CTOUHT HeyjlauaM HW XOpOO paboTaeT 
B kKoumeKTHuBe. A HeyJOBJICTBOPeH- 
HOCTb COOCTBCHHbIM UMHJVKEM MOKET 
IIPHBECTH, HallpHMep, K paccTporic- 
TBaM allMeTHTa, B OCOOCHHOCTH K O6y- 
JIMMUU, Kak ycTaHosusia KeTammH Boc 
vee komsieru B 1999 r. Tpyrue B3aHMo- 
CBA3H TPYAHEe JOKa3aTb OOBCKTHBHO, 
HO B IJ€JIOM MbI CKJIOHHBI COTIaCUTbCA 
c TeM, UYTO CAMOOLeHKa UH OWLyWIeHHe 
CuaCTbA UAYT pyKa OO pyKy. 

OHako ecJIM BO3pOcmee CAMOMHE- 
HHe€ MO3BONHT HeEKOTOPbIM JHOHM 
TpeOoBaTb OCOGOrO OTHOMIEHHA K Ce- 
6e HH Ke SKCIIYATHPOBATb OKpyxKa- 
IOIWMX, ITO IpHBeyeT K HeraTHBHbIM 
COMMaJIbHbIM MOCIEACTBHAM. 

TakuM O6pa30M, MBI He Halll JO- 
Ka3aTeCJIbCTB TOFO, UTO 3aBbIINeCHHAaA 
caMOOLeHKa rpaxkjlaH CIOCcO6Ha Ipu- 
HECTH Kakyl0 ObI TO HH ObINIO MOJIb3Y 
OOIeCTBY B LeJIOM. Ht 


= The Social Importance of Self-esteem. Edited by Andrew M. Mecca, Neil 
J. Smelser and John Vasconcellos. University of California Press,1989, 
a Violent Pride. Roy F. Baumeister in Scientific American, Vol. 284, No. 4, pages 


82-87; April 2001. 


= Does High Self-Esteem Cause Better Performance, Interpersonal Success, 
Happiness, or Healthier Lifestyles? Roy F. Baumeister, Jennifer D. Campbell, 
Joachim |. Krueger and Kathleen D. Vohs in Psychological Science in the Public 
Interest, Vol. 4, No. 1, pages 1-44; May 2003. 
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<H3001M0K UNGopMauyuU BedeM K OCKYOeHUIO OYULU» 


SaKJNOUMTCJIDHBIM JCHb Ha KHHKHOHM BbICTaBKe «Non- 
fiction-6>. Tlo6poxenatTenbuble MpeszcTaBuTenu u3yia- 
TCJIbCTB MPHBeETIMBO IIpesaraloT MOCeCTHTCIAM HOBYIO 
KH KHYIO NPOJYKUMIO Wa MHTeseKTyanoB. Moa 1u4HaA 
6u61HOTeKA B OJMH IpHeM 3aMeETHO OOOraTHacb, a Wywla 
HECKOJIbKO AHEM Mapa, WOMOGHO Ualike JKOHAaTAaH. 

Eme B 2002 r. u3gqatenpcTBo MTY ony6muKoBao 
COOpHHK Noy pesaKkuuen akagqemuka B.A. CagoBpHuyero 
«<O6pa30BaHHe, KOTOPOE MbI MOXeM MOTepATb». KHury OT- 
KDPbIBaCT TCKCT BbICTyHIeEHHA [IpesuszentTa PO B.B. Mytuna 
Ha 3aceqaHuu TocysapcTBeHHoro coseta P®. B Hee BKIIIO- 
UYeHbI TaKxKe NepeBObI FOKNaga HawuoOHasbHOH KOMUC- 
cuu CIIA uv npoeKT uporpamMMbI pedopM B OO6macTu 
o6Opa30BaHHua pe3sugenta CIA Jx. Bymia. B u3qaHue 
BKJLIOUCHHI CTATbH BbIAAIOWUXCA YUCHBIX MH Wearoros Ha- 
we CTpaHbl, 34HHMaIOMUX OCOG0E MECTO B HayKe H O6- 
pasoBaHun. AkafemMuKu XK.M. Andepos, B.W. ApHompg, 
C.M. Huxospckun u fO.B. OCunOB, NHMCaTeJIb HU MBICJINTEJIb 
A.M. CouoKeHMUbIH NOJCIMIMCh CBOMMH pa3MbIMJICHHA- 
MH O H1po6seMax OOpa3s0BaHna. B.B. yTHH B CBOeM BBI- 
CTYNMJICHHM OTMETHI, B YaCTHOCTH: «<M yOexTeH, HEIb3A 
OTHOCHTbCA K OO6Pa30BaHHlO TOJIbKO KaK K HaKOIMJICHHIO 
3HaHUM. B COBPCMCHHBIX YCJIOBHAX 39TO — IIpex ye BCero 
pa3sBUTHe aHauIMTHYeCKUX CHOCOOHOCTeH WH KpuTHyec- 
KOrO MDBIMICHHA Y YHCHUKOB. DSTO — yMeCHHe Y4HTCA. 
YMeHHeE CAMOMY BOCIPHHUMaTb 3HaHHA, YCIeBATb 3a Ie- 
pemMeHaMp»>. 

O6patumca K Opuxy Ppommy (1900-1980), co3yatTe- 
JO TaK Ha3bIBaeMOrO TyMaHHMCTHYECKOLO MNCHXOaHaJI3a, 
CTOPOHHHKa He «34OpOBoro Obe- 
CTBa», OCHOBAHHOrO Ha WeEHHOCTAX 
ryMaHH3Ma, BOCCTAHOBJICHHA TapMO- 
HH MOKAY HHAMBUOM U Upuposon, 
JIMUHOCTbIO UH OOMIECTBOM. PaOoTHI, 
BKJIIOUCHHbIeC B COOPHUK <«<MCKyCCTBO 
JHOOUTb», a PeCCOBaHbl BCeM, KOMY HH- 
TepecHa %KUBaA MbICJIb. <A MCIIbITHI- 
BalO TPeleT, KOra OFIAAbIBAIOCh Ha 
MCTOPHI0 pa3sBUTHA YEJIOBEKa 3a IIOC- 
JIeqHue YeTbIpe THICHUH eT. TeNOBeK 
Ppa3BHJI CBOM pa3yM HaCTOJIbKO, UTO 
CTaJl CHOCO6€H PaCKPbIBaTb 3arayKu 
IIPHPOAbI U OCBOSOOLMJICA OT BIIACTH Ce 
CNeMbLX CHJI. HO B MOMCHT CBOETO Be- 
mmualimero TpuymMda, Cros Ha NOpo- 
re HOBOrO MHpa, OH MOMaJI BO BUaCTb 
Bele HW OpraHH3auHi, KOTOpbIe CaM 
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co3fal... A yBepeH, 
uTO CEHHCTBCHHOE, 
uTO MOXKeT ciacTu 
Hac OT CaMOyHH4Y- 
TOXKCHHA, — STO pa- 
3yM, CIOCOOHOCTH 
PacKPpbITb Hepealib- 
HOCTb OOJIbIIMHC- 
TBa OOypeBalIolWux 
uemoBeka UuyeH, 
CMOCOOHOCTS Tpo- 
OHTbCA K peasib- 


HOCTH, CKPbITOM 
3a MHOrocjONMHON 
TONMEM JUKH A UJeONOrMH; pa3syM He Kak BMECTHIIMIMNE 
3HaHU, a KaK CBOELO POsa SHEPIHA, CHa, <...> OCHOBHbIM 
CofepKaHHeM KOTOPOH ABJIACTCA CIOCOOGHOCTb COCAHHATH 
VW pa3’beJHHATb, MOHUMaThb HW WpeyBuseTb». M panee: «MuHe 
IIpeACTaBAeCTCA, YUTO CHOCO6HOCTb NOHATb UCTHHY 3aBH- 
CHT OOsIbIIe OT XAPpaKTepa YEJIOBEKAa, YEM OT HHTEIIEKTA. 
BaxkHee BCe€rO CMEJIOCTb CKa3aTb «HET», HE MOMYHHUTLCA 
cule UM OOLWIECTBEHHOMY MHCHHI0, CTIPAXHYTb C CeO COH 
Ui CTaTb YCJIOBCKOM, IIPOCHYTbCA HW H36aBUTbCA OT UYBCTBA 
6€CHOMOMHOCTH HU MyCTOTHL... HO CHOCOOHOCTb CKa3aTb 
OCMBICJICHHOE «HET» IpesquOMNaraet HU CHOCOOHOCTb CKa3aTb 
OCMBICJICHHOE «Ja». 

«CkKa3aTb KU3HH «Ja» (MICH XOJIO“ B KOHL JIarepe)» — HOBOe 
Wi3,aHWe U3BeCTHOHM KHurH BuxTopa PpauKsa (1905-1997), 
BbIAaloMjeroca Pusocoda HW MCHXO/OrLAa: KaK NMWET B Ipe- 
AMCNOBHH JOKTOp MWCHxXONOrMu4YecKHxX 
Hayk JmMutTpui JleonTbes, «BemMuKas 
KHHIa BeJIMKOrO YeNOBeKa». ODTO TOU- 
HbIM HUYeCTKHH aHasIu3 Ha MaTepNase 
CTpaliHoro SKCMepHMeHTa, OJHUM U3 
OObEKTOB KOTOPOrO BOJIA CyAbObI Cye- 
Jawa CAMOrO aBTOpa, MOCMeAOBATEIbHbIX 
9TAIOB pa3spyWICHHA JIMYHOCTH B YCJIO- 
BHAX OeECHENOBCYHOH OOMECTBeEHHOM 
CTPYKTYPpbl MW BbIABJICHHA YHUKaJIbHbIX 
BO3MOXHOCTeHM CHJIbl YeOBeYeECKOTO 
AyxXa U CTpeMJICHHA K CMBICJLY, KOTOPpbIe 
MOMOraloT BbDKHTb HW BbICTOATb JjaKe 
B Jlarepax CMeEpTH. 

BocxuujeHHeM CHIOM CTpeMJIeHHA 
K CMBICJIy HallOJIHeHa OUAPOBATeIbHaA 
cepua JMTepaTypHbIX MOPTpeTos, 


co3faHHaa 3uHaMsoKw = Tunnmuyc 
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(1869-1945) B Hauane 20-x rogqoB Mpommoro Beka (elle FO 
SMurpalyu u3 Poccuyn), lost, mucaTesib, KPUTHK, OHa Oplia 
MHUWUMATOPOM 3HaMeHUTHIX PemHrHo3HO-PuNOCOMCKUX 
co6paHul UW (bakKTHYeCKUM COpeaKTOPOM KypHaia «<HOBbIM 
nyTp». B.PosaHos, H. Muncxun, J. Punocodos, A. Benya, 
®. Conory6, H. Bepgses, 3. Benreposa, B. Bpiocos, A. Bi10K, 
A. Benbiti 4 MHOHe JPyrHe BbIAAIOWIHeCA JIMYHOCTH Obl 
yaCTbIMH FOCTAMH B OMe 3. Tummuyc u J. MepexKKOBCKOTO... 
TBOpuecKad AKTHBHOCTb XO3AMKH fOMa Japusia er 
MOBepHe HHTeEPeCHEMMMX JO MeN MpeAPeBOIIOW.MOHHOH U 
PeBOJIOL|MOHHOH PoccuhH, *KMBBIe JIMLa KOTOPbIX MOMOraloT 
HaM I'lyOXKe 3arIAHYTb B TY SMOXY, WOUYBCTBOBaTb OHeEHHEe 
YeJIOBEYeCCKOH MBICIM. be3 TakKOrO NOrpyxKeHHA Ham, 
BHJMMO, HE yWaCTCA PeCWIMTb Ce€rOAHAMIHHE HaCyUHble 
IIpOOJIEMbI KyJIBTYPHOTO HacsiegquA. 

TlocueqHAA IpaBHTeJIbCTBCHHaA pec:pOpMa JIMLIb ycyry6- 
JIA€T TPEBOTY 3a CyfAbObI OOPazs0BaHHA MW HayKH B Poccuu 
Hayasa XX] Beka. HeyxemM Halle OOMJECTBO H Jape Sy- 
eT UAT 10 NYTH OTUYKACHUA YEIOBeEKAa OT CaMOTFO CebA, 
OT CBOHX OJIMKHUX, OT HPHPOJHI UH, KaK UPeCACKa3blBasl 
9. PpoMM, BHIHyKAaTb KaxKOrO «IIpeBpallaTbCA B TOBAP, 
BOCIIDHHUMadl CBOIO *KH3HEHHYIO 9HEPrHo Kak IIOMEMCHHe 
KallTasla, KOTOPOe JOJUKHO IPHHECTH EMy MaKCHMaJIbHO 
BO3MOXHYIO IpHOblIb IPH CYWICCTBYIONIUX PbIHOUHDIX 
yCNOBHAX»? «BCA Hallla KyIbTypHad TpaqMuud, — NMUeT 
@pomMM, — B OCHOBHOM IOKOHMTCA HE Ha Wepesaue HEKO- 


ero 3HaHHA, HO HEKO- 
TOPHIX UCNOBCUCCKUX 


Cxasatb 
KWGHH «fla» 


KauecTB. Ecum rpayy- 
mue MOKONeCHHA He 
YBUAAT OONbWe STUX 


TAB ACL 2 “IHU. "EF = 


YePT, NATHTbICAYEIICT- 
HAA KylbTypa 6yeT 
paspymenHa, qaxKe ecu 
3HaHHA MO-pexHEMy 
6yHyT mepefapaTbcs 
Wf pa3BHBaTbCca». 


CosppeMeHHax MO- 


NONEKb yBIeVeHAa TO0- 
3HaHHuH 
wepes 
Mutepuet. IIpu spcem 


JlyuweHueM 
HW «<OOMICHHeEM» 


BOCXHIMCHHH TOM one- 
PaTHBHOCTbW, C KOTO- 
POH HUHTEMWICKT H3BIeKaeT JIA CeOa My 43 BcemMupHor 
TlayTHHbI, IPUXOJHTCA IPH3HaTb, YTO HaCTOAMEerO YeJIO- 
BeYUCCKOLO OOMCHHA STOT CIOCO6 KOMMYHHKaliHH He JaeT. 
Ckopee 3TO HOBbIM CO61a3H, KOTOPbIM OTBJICKACT HEOKPer- 
me YMbI OT MOWMCKOB CMBICJIa *#KH3HNH, JIMMaA UX BaxKHOU 
u HYy2KHOM OMOpbI 4 NOAAeCpKKU. 


TaTbsHa Motanosa 


ny K XpaMy 


B 060H peMrMv WEHTPOM JlyXOBHOCTH, 
CBAIICHHbIM Me€CTOM OOmjeHHA C Borom 
MB HEKOTOpOM pojye OCHOBOM MUpo3sla- 
HHA CuMTaeTCcA XpaM. COJOMOH BO3BEII 
cBoH XpaM, 4YTO MOCIyKUIO TOMYKOM 
K OODEAMHCHHIO H3PaHJIbCKOTO Haposa; 
repo pomaHa IO. Mucumpl «<3010TOH 
XpaM» NOJKMTaeT APXUTeEKTYPHbHIM 1e- 
HeBp, KOTOPHIM CTa/I WOMaBIIATb CFO CBO- 
MM COBEpIeHCTBOM. Bo sce BpemMeHa 
BOHHbI HACMEPTb OWJINCh, 3aluWlad CBA- 
TbIHH, H OCKBEPHUTb WEPKOBb O3HAYaJIO 
MOJOPBaTb CaMbIe€ OCHOBHI BEPbI, OCKOP- 
6UTb H yx BepylomHx. Takum O6pa3s0m, 
XpaM — HE TOJIbKO HM HE CTOJIbKO KyJIbTOBOe COOpy2KeHHe, 
ME€CTO MOKJIOHCHHA HW *KEPTBONPHHOMICHHH, HO MU MOJCJIb 
MHpa, OlpesesIeHHad HACOJIOIMA. 

IilpeqmaraeMad BHHUMaHHIO YATATEIA KOJWICKTHBHAA 
MOHOrpadua MOMOTaeT NOHATH, KAaK xpaM CPopMupy- 
eT AYXOBHOe IIpOCcTpaHCTBO 4YeNOBeKa HM HaOOOPOT. 
Tlogqpo6OHO pacCMaTPHBaIOTCA THIbI KYIbTOBBIX 3]\a- 


i Pao 


Xpam 3e€MHOU M HeGecubin. / 
Coct. u aBTOp npeANCcACBUA 
LU.LU.LWypypos. - M., Nporpecc- 
Tpaanuuys, 2004, - 584 c. 


HHH, aHAaANM3UpyeTCHA IpOmecc u3- 
MCHCHHA APXUTCKTYPbI B 3aBNCH- 
MOCTH OT ucTOopuyeckon STIOXH, 
reorpaduu 4 OCOOeCHHOCTeH BEpo- 
ucnoBpesaHHa. Tak, KaTOIMYeECKHU 
XpaM ITIDPHUHUUWNHNAIbBHO OTINYAeCT- 
CA OT IIpaBOCMaBHOTO, IPW4eM He 
TONbKO B IiaHe aDXUTCKTYDPbI, HO 
WM OTUpPaBJICHHeM KyIbTa, MMpoBOcupuATHeM. B TO %*E 
BPCM4A HM BHYTPH KOHeccuii HET CAUHCTBA: CYPOBBIe ro- 
THYUCCKHE CO6OpbI MaJIO IOXO7KU Ha POCKOMIHBIC WCPpKBU 
B CTHJI€ 6APOKKO, MPOTeCTaHTHI H WIOTepaHe He Ipu3Ha- 
IOT JOrMaTOB KaCCHYECKOFO KaTOMHUU3Ma, a Pycckaa 
lipaBOCculaBHad WeEPKOBb BeEKaMHM O6Opertca CO CTapoob- 
paguaMu. 
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virial e Dancin 


KHMKHOE ObOSPERHE 


PeKNAMA KaK 4ACMb KYNDIMY pA 


PERJIAMA: 
TARHTPA MARPOB 


HeraTHBHOe OTHOICHHE K PeKJIaMe BO MHO- 
TOM OObACHACTCA HeMpodeccuoHasI43MOM 
ee co3qaTesleM, KOTOpble CeEMO KOIMPpyIoT 3a- 
lable MCTOLUKY, He UPHHAMadA BO BHHMa- 
HHe OCO6eCHHOCTEH POCCHHCKOM ayqMTOpUH. 
Jloxrop dunonoruyueckux HayK B.B. YaeHoBa 
pela ACIpaBMTb CHTyalHio UM BOSTaBHsia 
KOJUICKTHB, KOTOPbIM NOMbITAJICA IpOaHasIH3H- 
POBaTb pa3JIMUHble BUbI PCKJIaMbI B CDeICTBax 
MaCCOBOH HHCopMaLluH. PesyibTaTOM HMccyie- 
WOBaHHH CTalIM paooThl, U3lara1ouye KyJIbTy- 
POJIOM4eCKY1IO KOHLENUHIO PeKIaMbI. ABTOPbI 
mpewararioT paCCMaTPUBaTb PeKJIaMy B ACTO- 
PHUECKOM, MCHXOJIOrM4YeCKOM HM COLMMOJIOTN- 
YeCKOM KOHTEKCTEC, UTO NO3BOMACT BbIABHTD, 


DUNOCOOUA 
PERTAMDI 


Ta 
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Yuenora B., [pun6epr T., KoHa- 
HbIXUH K., Netpywiko M., Liomosa C. 
Pekaama. Naautpa >KaHpos. - M.: 
Teaaa-lMpuut, 2004. - 248 c. 


KaK C TCUCHHEM BPCMCHH MCHACTCA XapakTep 
MW TEMaTHKa PeKIIaMBI, €€ BO3JCHMCTBHE Ha CO- 
3HaHHe MHAMBUAyyMa, MOHATb, KaKHEe IPHeCMbI cienqyet UMc- 
TIOJIB3OBaTb AJA TlOJy4eCHuA ONTHUMaJIbHbIxX Pe3yJIbTAaTOB. 
PoccHMcKad PeKIaMa TOJIbKO HaYMHACT CBOM MyTb, HO 
yxKe HMeeCT CBOIO CCPOPMMPOBAaBLIYIOCA CHCTeMy 2KaH- 
pos. ABTOPbl KHHIM MOMbITAIMCh MpoOaHalH3HpOBaTb 
ee, BhIABUTb OCO6ECHHOCTH HU BHYTDPCHHHe B3aUMOCBA3H. 
CucTemaTu3upya THIbI PeCKIaMbI, CIeCWMaNUCThI BHIACIA- 
1OT PeKaMHOe OODABJICHHE, OOpaljeHue, acbullly, AHOHC, 
JIMCTOBKy HW Yypyrue cdbopmMpl. y6nuyucruyeckue *KaHpbl 


Yueuosa B. Puaocodua pekaAambl. — 
M.: feAaa-Npuur, 2004. - 208 c. 


pa3sfesICHbI Ha MUHMOpMallHOHHEIe, aHasIMTU4ecKHe UH xXy- 
O#KCCTBCHHO-lyOMMUUCTHYeCKHE. AHaJIM3UpyloTCA TAKKE 
OCO6CHHOCTH IlakaTa, Hapy*KHOM, paqWo- UW MHTepHeT- 
pekKJIaMbI. 

TaKHM OOpa30M, peKjlaMa HOCHT He TOJIbKO cyry6oO 
npukiaqHou XapakKTep, HO MU ABJLACTCAH GaCTbIO KYJIbTYPHI 
C COOCTBEHHbIMU 3aKOHAaMU pa3BUTHA. BO3MO2%KHO, KHUHTU 
YueHOBOH UH e€€ KOE MOMOLyT H3MCHMTb B3IVIA, Ha PeK- 
JIaMy HW IOBEPHTb B €€ BOSMOXKHOCTH. 


Kak YKPaCMb UYHOCMb? 


B 1965 r. npasurenpcTBy CHA npennoxunH co3qaTb 
HauHouasbHblit MHPOPMalMOHHbIM UWeHTP, Kya BHO- 
CHJIMCb Obl BCe JaHHbIe O KaKJOM XKXUTeNe CTpaHbl. 
IIpuBaTHOcTh CBeAeCHHH JOJUKHAa Oba KOHTPOMPOBaTbCA 
Oco60H CHcCTeMOH 6e30MaCHOCTH. OfHaKO BO3HHK eCTEC- 
TBCHHbIM BOLNpOc: a KTO 6yfeT yIIpaBIATb STAM MCXaHH3- 
MOM? He OKaxK€TCA JIM OOMIECTBO 3aJIO2KHUKOM JOC, HMe- 
IOWHM JOCTYH K KOHMUACHUHasIbHOM HHPOpMaunH? 

K cuacTbio, MOAOOHbIM WeHTp Tak HW He ObII CO3aH, MOC- 
KOJIBKy AMCPHKaHLbl PaCHeCHHJIM STY UCI KaK MOMIbITKY 
rocyapCTBa BMCLIaTbCA B UX JIMMHYIO *KV3Hb. HO MO2KeM JIM 
MBI ObITb YBCPCHbI, YTO HHKTO TaHKOM HE CJICAMT 3a HAMH? 
Uccnegqya mpo6memy COxpaHeHHA IIpHWBaTHOCTH, aBTOp 
KHHIH MOAPOOHO OMMCbIBAaeCT PasSHOOOPa3Hble CHCTeEMbI 
CN@KCHHA UW HAGJNOJCHUA, aWPCCHOM PaCCblIKH PeKJIaMbI 
UW IIPOCb6 O NOKEPTBOBAHHAX. OH NOKa3blBaeT, KaK HHGop- 
Mallia, COOpanHad AJA OFHUX Wee, CLY2KUT OCYMIECTBIIC- 
HHIO COBC€M HHbIX 3aJjau, KOTOpble 3a4acTy1O HapyllaloT 


Tapdunkenrb C. Bce nog 
KOHTpoAem: KTO vu KaK 

CAC AMT 30 TOGON. — 
EkatepuHoypr: 
Y-Maxtopuas, 2004, - 432 c. 


MOKOH H yrpoxaloT 6€30- 
laCHOCTH JIM4HOCTH. 
Bonpocbl coxpaHe- 
HHA HW UCHONb30BAaHHA 
KOHMUACHWNAIbHOU 
MHopMaywu ceroqHA 


UIpaloT BaxKHYIO POlIb BO 


B3aMMOOTHOMICHHAX Kak 
Mex Jy TOCyapCTBOM H ero rpaxKAaHaMH, TaK HW Ha MEK Ly- 
HapOfHOH apene, 6ouee TOFO, OT UX Pa3speCIICHHA 3aBHCHT 
pa3sBuTHe r106aJIbHOHM 9KOHOMUKUH. IIOSTOMY TeMBI, 3aTPO- 
HYyTbIe HCCJIEMOBATEJIEM, AKTYAJIBHbI HE TOJIBKO [IIA KaKO- 
TO 3 Hac, HO H JIA YEJIOBCYECTBA B LCJIOM. 
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KHWMKHOE ObOSPEHHE 


Mailnbl KUMAlCKOU quyul 


B nocueqHue rogbl Kuta aKTHBHO BTOpraeTCA B MUPOBOe 
SKOHOMHYECKOE IIPOCTpaHCTBO, a IOTOMY y eBponenleB 
MIPOCHyJICA HHTEPEC K ITOH CTpaHe, OCOO6CHHOCTAM €€ pa3- 
BUTHA, STHUCCKUM HjleasiaM KMTaliLeB A UX MCHTAaJIbHOCTH, 
OCHOBaHHOH Ha NO3HAHMUM CpesqMHHOrLO NyTH. 

B nepsou uacTu MOHOrpadun Tanb AonlyaHa paccmMaTpH- 
Bae€T KHTAHCKYIO MOJCJIb MUpa, OCOOCHHOCTH BOCIPHATHA 
MIPpOCTpaHCTBa, BDCEMCHH, CEMaHTHKHM 4Ncel. Tak, HanpH- 
MEP, €CJIM B PyCCKOM A3bIKe Hapeune <jasIeKO» O6O3HauaeT 
paccTOAHHA, TO B KATAHCKOM — BpeMA, HEOOXOAMMOE JIA 
MpeosOJIeHHA NyTH. 

Bropou pa3fsjel pa6oTbl MOCBAINCH AHAIM3Y KYJIBTYPHBIX, 
STMYECKUX HW SCTETHYCCKUX KaTerOPHH, TaKUX Kak JIIO- 
60Bb, OTHOMICHHA MEX Jy UCJIOBCKOM HM IPHposoH, a TaKxKe 
aOCTpaKTHbIX NOHATHH: Jlyiia, TOCKa Ui T.. KioueBple 10- 


TAR ALLA 


KHTARICKAS 
KAPTHHA 


TaHb Aowyan. KutancKkaa 
KApTMHA Mnpa. A3bik, KYAbTYpa, 
MeHTQAbHOCTE. - M.: SI3bIKU 
CAQBSHCKON KyAbTyppbl, 2004, — 
231. 


HATHA pacCMaTPUBAaIOTCA 
BpaMKax Olpe/lesIeHHbIXx 
Ce€MaHTHKO-accOuUMaTHBHbIX 
HOeH, YTO MOSBOJACT ABTO- 
Py N0Ka3aTb Bce CBOecO6pa3He 
KHTaHCKOM MCHTaJIbHOCTH. 
TakuM O6pa30M, KHUHTra 
MpeACcTaBlaeT COOOM yHH- 
KaJIbHOe HCCJICOBAaHHE B OO- 
laCTH KOrHHTHBHOH (103Ha- 


BaTCJIbHOM) JIMHTBUCTHKH. 


ONYMAHHbIE CEMbH 


Kacteasc M. -faaaktuka 
WUntepuer: PasmbiluAeHna 
06 UnTeprerte, 6u3Hece u 
o6uectsBe. — Exatepunoypr: 
Y-Maktopua, 2004. - 328 c. 


Monuorpadua M. Kacrespcea 
MOCBAUICHa OAHOMY W3 KJIIO- 
4eBbIX COOBITHHM B HOBCHIMIeH 
MCTOPHH YeJIOBeEYeCTBA — CO- 
3yaHH1I0 MutTepueta. Bcero 
HECKOJIbKO JIECATHWIIETHH Ha- 
3aJ] HUKTO He MOF Janke TIpeji- 
CTaBHTb WOMOOHOrO CIIO- 


co6a O6meHHuaA Hu Tepeszauu 


MHoOpMaluu B MIOOaJIbHbIX 
MaciuTa6ax. Ecmu B 1995 r. B MApe HaCUNTHIBaJIOCb MeHee 10 
MJIH. NOb30BaTeIeH BceMHpHOM CeTH, TO, IO IpoOrHo3amM, B 
2005 r. AX KOJIMYECTBO JOCTHIHET MHJIIMapfsa. OTa CucTema 
KOMMYHHKaliii B ONpeACJICHHOM CMBICJI€ MOpOsusa OCO6yI0 
KyJIbTy py MW HOBbIM THI B3AMMOOTHOIMEeHHH. 

Korya noasyica Mntepuert? Kro ero npuyyMas? Kak ero MOXxK- 
HO HCHOb30BaTb? Kakoe BIMAHUVE OH OKa3bIBaeT Ha SKOHOMH- 
Ky 4 OOmlecTBO? M. Kacresbe uccilesAyeT TaKWe ABJICHHA, KaK 
XaAKEPCTBO, JICKTPOHHbIM OU3HEC, BAPTyaJIbHbIe COOOMIECTBAa 
41.0. Bcemupuyto [lay THHy HesIb3A HH OF paHW YTD, HH 3alipe- 
TUT, HO 4TO OyJET, KOIa OHa OLLyTAaeT BCe CepbI OOMWECTBEH- 
HOH MW WaCTHOH 2%KU3HH? He OKaxKeMCA JIM MbI Ce WICHHUKAMH? 
Ha 9TH MW MHOrHe APyrHe BOMPOCHI UbITACTCA OTBETUTb AaBTOP 
KHHIH. 


MO MaKOe CUMUNAKD? 


OTyeIOM IMTepaTypoBeszeHua LlentTpa ryMaHutap- 
HbIX Hay4YHO-HHQPOpMalHOHHEIX MCcIeFOBAaHHA 
MHUYO8H PAH nogroTossen pay, W34aHvH, 3HaKOMA- 
WWMM OTEYCCTBEHHOMO YATATEIIA C BEAYIIMMH JIMTe- 
PpaTypoBeyYeCKHMU LWIKONaMH, TeEOpeTHYeCKHMU 
KOHI€MUMAMH HW paOOTaMH 3alayjHbix Ciel MasIMCTOB. 
CHauasia MOABHJICA HEOOJIbINIOM SHIMKIONEJMYeCCKHH 
CUpaBOUHHK «COBPeMCHHOE 3apyO@xKHOe MTepaty- 
poBeyeHHe>, 3a HAM NOCIesOBaNa OHUAKIONeAUA, 
OTpaxkalolad CHeELWMPUKy pa3s/IMYHbIX JIMTepaTypo- 
BeJUYeCCKUX HallpaBJIeHuM U COsepxKailadA CBeACHUA 
O HaHOoylee APKUX UCCIEFOBATEIAX MU UX Tpyax. 
Muorue HENOHATHBIE H HE JIaCKaIOMHE CIIyX OlIpese- 
JICHHA (HaIIPHMEP, «CHMYJIAKp», <JHCKypc», <pe30Ma») 
HOJLYUYMII B CIIPaBOUHHKe NOAPOOHOe HU BHATHOE 


OObACHeHHE. 

CipaBO4HHK 103- 
BOJAeCT TpPOCIeUTb 
CBA3H MCKAY OTAC- 
JIbBHbIMHW NOHATHAMY 
MW BOCIIDHUHATh CJIOK- 
Hy!O NaHOpamy JIMTe- 
paTypoBeysyecKoH Ha- 
yKu XX B. KaK ef MHOe 
Wes0e. 


3anaAHoe 
AuTepatypoBeAeHne XX 
Beka: SHLMKAONe Ana. — 
M.: Intrada, 2004. - 560 c. 
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Ha2kaB KHONKY Ha pasMoOpesiKe CHTHaIM3al[MH, MbI 6€30LIH604HO Halijyiem 
CBOM AaBTOMOOHJIb Ha WapKOBKe. Kak 3TO WPOHCXOZUT? MMCHHO B STOM MBI 
mOCcTapaeMCaA pa3s06patTLca. 

BOJIbLIMHCTBO COBPCMCHHDIX MalIMH OOOPyAOBaHO 3JIEKTPOHHOH CHCTe- 
MOM OJIOKHPOBKH ABepei. MuUKpoOrlpoueccop aBTOCHTHa/IM3alHY UCHOJIb3y- 
eT TCEXHOJIO'M1I0 JUHAMHYCCKOLO KOAMPOBaHHA. M3MeCHCHHE KOJa IPOHCXO- 
AMT TIp KaxK OM HaxKaTHH Ha KHOUKY IyIbTa JACTAHWMOHHOLO yipaBsieHuA 
(cm. unJUocmpauyuro). Ilo TakKOMy Ke IPHHUWNy paOoTaiwT aBTOMaTHUeCc- 
Kue BOpOoTa rapaxer. Ilo MHeHuI0 Pann J1oBaHxenpxK (Fanie Duvanhage), 
cneuwanmucta komnaHHn Microchip Technology, OCHOBHOrO NPOHM3BOAUTeIA 
IIPOL|ECCOPOB AIA ABTOMOOMJIDHDIX CHPHAJIM3alluH, 3a JCCATb ICT SKCIVIya- 
Tal U3eIMA 3apCKOMCHAOBaJIM CeOA HAMJIy YUM O6pa3oM. 

CnelyvaHCTbl CO3faloT BCe Gos1ee YHOOHbIC MW HaJIe*KHbIC CHCTEMBI 6€30- 
macHOCTH. 

IIpu Mcnob30BaHHU MaCcCHBHOHM 3IEKTPOHHOM CHCTeMbI OTKPbITHA JIBe- 
peli BOAMTeIIO JOCTATOYHO NpHOMM3UTbCA K ABTOMOOMIIO, HaKATb Ha PyUKy 
UW JO#KPATbCA, WOKa IIPOLWeccop B OpesiKe HIM SICKTPOHHOHM KapTOUKe CBe- 
PHT KOZ AOcTyMa C BICKTPOHHbIM YCTPOMCTBOM, WOcyie Yero 3aMOK 6yfeT 
pa36IOKHpoBaH. 

Mmmoousiari3ep — elie OJJHO 43 CpeJCTB 3alHTbI ABTOMOOWIIA. YCTPOHCTBO 
COCTOHT M3 3IEKTPOHHOTO 610Ka, YCTAHOBJICHHOYLO Ha TpaHCHOpTHOM cpejc- 
TBe, HW YANa, BMOHTHpOBaHHOTLo B KJIOY 3a2KHTaHHA. IIOBOPOT K0Ua B 3aMKe 
3aKMaHid OOCCHEYUT 3allyCK ABH aTesA JIMMb MOC TOYO, KaK 06a YCTPOHic- 
TBa OOMCHAIOTCA KOaMU. Mcnomb30BaHe UMMOOMal3epa B HOBbIX MalliH- 
HaX €BPOMeHCKOFO MpOH3BOACTBa IPHBEJIO K CHHXKCHHIO YrOHOB Ha 50%. 

Tlepegaya CurHasia B ABYX BbIMeyYHOMAHYTbIX CHCTCMaX OCYICCTBIIACTCA 
Ha uacTote 125 xKIy. 

B CIA uw ANOHMM COBPEMEHHbIe OXPAaHHbIe CHCTEMBI HMCIOMb3YIOT IA 
nepesauu KOAMpPOBaHHOrTO CurHasia yacToTy 315 MTu. Tloppiniaa pa6ouyro 
uwaCTOTY, IPOM3BOAUTEIM JICKTPOHHBIX CHCTeEM JOOUJINCb YBEJIMYCHHA pa- 
quyca 4x fevictBua. B Espone nosO6HbIe yCTpOHCTBa paoOOTalvoT Ha YaCTOTe 
433 MTu. Ilo MHeHuMI0 COTPyAHHKa KaIMOpHuHcKkon KomMnaHuu Maxim 
Integrated Products Anexa Maxyecnana (Alec Makdessian), espomerickue 
MPpOM3BOAUTCJIN B OM KalieM 6yLyUIeM NepelpyT Ha UCMOb30BaHHe 4ac- 
tToTp! 868 MI'u, nockombKy Gomee HU3KHe YaCTOTHI yxKe 3aHATHI PyYrTHMU 
3IEKTPOHHbIMH YCTPOMCTBaMH. ExXeroHO OKOJIO 2 MJIH. ABTOMOOMJICH BO 
BC€M MMpe OCHalaloTCA OXPaHHbIMH JICKTPOHHbIMU CHCTeMaMH. 


SAMUEL VELASCO; SOURCES: COILCRAFT, INC.; MAXIM INTEGRATED PRODUCTS 


CoOBPeEMEHHbIC ABTOMOOMAbBHbIE 
NPOTUBOYFOHHbIe CUCTEMbI MCNOAb3YIOT 

AAS KOAUPOBOHUS CUFHAAG 32-6UTHbIN KOA, 
U3MEHEHME KOTOPOLO NDOUCXOAMT NPV KAKAOM 
HODKATUV HO KHONKY, PACNOAOKEHHYIO HA 
NYAbTe AVCTOHLUMOHHOrO ynpaBAeHus. 


Npu HO>KATUY HO KAGBULLY 
3AEKTPOHHOLO OPeAKA NDOUCXOAMT 
nepeaaua 64-6uTHoro CurHaAa. 
NpuemMHoe yCTPONCTBO ABTOMOONAA 
NOAYYAET NOAHbIN NAKeT 
UHPOPMALNN, BKAIOYAIOLNN 
TOU KOAVPOBCHHBbIX CUTHAA. 
EcAu KOAbI COBNAAQICT, 
OBTOMOOMAbHbIN NOVEMHUK 
NPUHUMAET HOBBI KOA, 
UTOABKO NOCAE STOFO 
KOMQHAQ BbINOAHSeTCA. 
Cuctema KoANpoBaHus 
CUIHOAG 30LUVWLaeT ero 

OT 3AOYMBILUIACHHUKOB, 
BOOPY>KEHHbIX 
PAANOCKAHEpooM. 


KOHACHCATOP s 


Nepeagatunk 
Mukponpoueccop 
KAaBuaTypa 


batapes 
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SHAETE AM Bhi? 


ABTOMOBUAbHBIE LUMHbI 
Hu3k0e AGBACHUE B LUIVHOX MO>KET 
CTOTb NOVUYUHON ACPO>KHO- 
TDOOHCNOPTHbIX NOOUCLUECTBUN. 
HeAaBHO NpuHsTbIN B CLUA 
PEACPAAbHbIN 30KOH OOS13bIBAeCT 
NPOUZBOAUTEACN OCHALLATb 

BCe HOBbIC MOACMN AGTUNKAMU 
AQBACHMS B LUVHOX. YKe Cenuac 
Taka CUCcTeMa NpeAAaraetcsa Ha 
PbIHKe B KAYECTBE AONOAHUTEABHON 
onuuu. B KOAecO NoMeLaeTCA 
AQTUUK C PAaANVONepeAGIOLMM 
YCTPOUCTBOM. IMpu naAeHun 
AQBACHUS Ha 25% OT HOMUHAAG 
AQTUUK NEPEAQET CUIHAA HA 


KOHTPOAAEP, U HA NPUGOPHOM LIMTKE 
30ropaetca npeaynpexAarounn 
CUTHAA. 


TAPA)KU 

Nepsble aBTomaTuyeckue CUCTeMbI 
OTKPBbITUS FAPADKHbIX ABEPen 
NOSIBUANCb B 5O-X IT., KOLAG y CUCTEMbI 
AMCTAHUMOHHOLO ynpaBAeHys| 

ObIAV ABE KOMQHABI — «OTKPbITb» 

VU «3CKPbITb» U OHA PAGOTAAG HA 
@UKCUPOBAHHON YacTote. B 70- 

X IT. MOSBUAUCb SACKTPOHHbIE 

NYAbTbI C BOCEMbIO KAGBULUGMU, 

UY NOAb3OBATEAS ObIAA BO3MO)KHOCTb 
CO3AQTb 256 CEKPETHbIX 


KOMOUHALINI. CErOAHS AAS STUX 
LIEACI UCNOAb3YETCH 32-6uTHbI 
KOA, NO3BOASIIOLLUUN CO3AQTb 
CAVHCTBEHHBIN KOA U3 4 MAPA. 
KOMOVUHOLINM. 


AOMA 

Bam 60Ablue HE3qG4eM 

KONOTbCS B KAPMAHE UA CyMKe 
UB KPOMELUHON TbMe UCKOTb 
3QMOUHYIO0 CKBODKUHY. B KBAPTUPAX 
VU AOMQX BCe YALE UCNOAb3yIoTCA 
SACKTOOHHbIE 30MKU, COCTOSILLINE 
U3 CTALINOHAPHOrO SACKTPOHHOTO 
OAOKA C CUCTEMON UHANKALINU 

VU SACKTPOHHBIX KAIOUeN. 


Npu HopKaTuN KHONKU 
6peAka BHe paAuyca 
AeuctBus nepeagatuwka 
npoucxoaut reHepauysa 
HOBOFO KOAG, HO 
UHPOPMALNS OO 

9TOM HE AOXOAMT AO 
OABTOMOOMAbHOrTO 
npuemunka. Nostomy, 
NPUusoAwrKasKCb K 
OABTOMOGMAIO, BOAUTEAb 
BbIHYKACH HOKUMOTb 
KHONKy 6PEAKA ABOKAbI, 
UTOObI SACKTPOHHbIE 
yctpoictsa npou3sBeAu 
COrAACOBAHMe KOACB 
BbINOAHUAU KOMOHABI. 


SACKTPOHHAA 
hale 


{ sone 


a. a i a 


NACCUBHAS CUCTEMA BAOKUPOBKU ABEPEU 
KOrAG BOAVTEAb, NEUGAMWKASCb K ABTOMOGUMAIO, HO>KUMAET 
HO PyY¥Ky ABEPHOFO 3GMKQ, TO ABTOMOOMAbHbIN OAOK 
CUCTEMbI C NOMOLUbIO PAANOCUTHAAG mukcupyert 
HOAUUNE SACKTPOHHON KApPTbI. 3ATEM NOOUCXOAUT OOMEH 
KOAUPOBCHHbIMU CUTHAAGMU U PAZOAOKUPOBKA 3QMKOB. 


cuctema 
SAEKTPONUTAHUA 
aBTOMOONAS 


KOHTPOAAep 


MUKponpoLleccop 


UMMOBUAAN3EP 
KOrAd BOAVTEAb BCTOBASET KAIOY B 30MOK 30>KUTOHUS, 
TO CO3AC€TCA MAFHUTHOE NOAE, KOTOPOE, B CBOIO 
OUePeAb, TEHEPUPYeET SACKTPUYECKU TOK 

B MOUCMOOTBETHUKe, BMOHTUPOBOHHOM B KAIOY 
3Q@>KUTAHUA. MUKPONPOLIECCOP CUCTEMbI 3O>KUTAHUA 
NEPeAGET KOAVPOBOHHbIN CUTHAA, UB TOM 

CAyYde, ECA OH NOAYYAET NOATBEPXKACHME OT 
NPUCMOOTBETUUKA, NOOUZBOANTCS 3anyCK ABUTATeAS. 


nepeaatTuk o6morTka 


npuemo- 
OTBETUUK 
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CHPOCHTE SKCHEPTOB 


NOVEM NpOOKU Ha 
jonoeax wnoega 
BOSHUKANM Ges 

BUGUMBIX NpU4UH? 


OrpeyaeT JIOUCHT (PakyIbTeTa d1eK- 
TPOHHOM HU BbIYHCIIMTCIbHOH Tex- 
HHKH YHUBepcuTetTa wWTaTa Oravo 
Benyz>KamuH Koridbman (Benjamin 
Coifman), KOTOpbIM H3y4aeT OCObeH- 
HOCTH JOPOXKHOrO JBYKeCHHA. 
BoguTemu, KOTOpbile MO/be3*KalorT 
KXBOCTY JOPO2XxXHOM TIpoOOKH, 4acTo 
He BUJAT, W3-3a YerO OHA BO3SHHKJIa, 
T.K, OUePEeb 3ACTPABIIUX MallIWH pac- 
TATMBAeCTCA Ha MHOFHe KWJIOMETDPHI. 
3aTOP MOXET ObITb BbI3BAH CyYKCHHCM 


mpoe3xen uacTu u3-3a TI un u3- 
3a OCOGOECHHOCTH JOPOrH, Halpumep, 
KpyTOro MOBOpoTa, Nepey, KOTOPbIM 
BOAUTCIAM IIPHXONUTCA TOPMOSUTE. 
Pa3Hula M@KALY WpOMyCKHOH CHOCco6- 
HOCTbIO y3KOFO MECTa H «CHpOcom> Ha 
TIpOe3y OMpeAeMACT CKOPOCThb yBesIH- 
YeCHHA TIPOOKH. Xy2xKe BCerO MONO*KEe- 
HHe B CaMOM €€ XBOCTE, T.K. 3aJ,epxKKU 
143-34 N€PpBOHaAYaJIbBHOTO MpenATCTBUA 


3€Cb HaKalJIMBaloTCs, B YACTHOCTH, 
TIOTOMY 4TO MalWHbl, BbIe37KalOlulNe 
COOKOBBIX OTBETBIICHHH oporn, 
yxXyalla1oT CHTyalHlo, 3aHHMax O- 
MOJIHMTeIbHOe MeCTO. IIo Mepe IpH- 
ONM2KCHHA K MeCTYy Ne€pBOHadaJIbHOrO 
3aTOPa CKOPOCTb JBHXKCHHA B IpOOKe 
YBCJIMYMBACTCA, HW BOAMTCJIN BIIOJHE 
MOTYT IIPOe€XaTb MUMO, /laxKe He 3aMe- 
TMB ero HCTHHHOM MNpUu4HHBl. 


noveMy 
NOABNAOMCS 
MeLIKU nog 
ona3aMul? 


OtTseyaet Pona Heripunc (Rhoda 
S.Narins), mpodeccop jsepmatToo- 
TMH Me€4MWUMHCKOrTO WeHTpa Hpb10- 
MopKcKkoro yHuBepcuTeta u mpe- 
3ufeHT AME€PpHKaHCKOrO OOMIeECTBA 
WepMaTOJIOrMYeCKOH XUpyprHunu. 
Koxka Og lvla3aMH CJIMLIKOM TOHKaA 
a C BO3pacTOM OHa TepACT YHPyroctTp, 
KPOBCHOCHBIC COCY/bI, PaCHOJIOKeH- 
HbIC B STOM MECTE, UpHooperaioT cu- 
OJIETOBbIM OTTEHOK. Kpome TOro, y He- 
KOTOPbPIX JIIOJCM NMTMCHTalA JJaHHOM 


o6macTu O6yCOBIIeHa Hace qCTBeH- 
HOCTbIO. C rosqaMH XHpPOBawA TKAHb 
HaOyxaeT UM BOSHUKAaCT MPHMyXJIOCTB, 
a HakallJIuBalollasacd B HEM KUJ[KOCTb 
wenaeT MeliKH NOs ria3aMu 6osee 
34MCTHBIMH. IIPH4YMHbI MOryT ObITb 
pa3IM4HbI: YpesMepHoe NOTpesmeHue 
COJIM, HEOCTATOK CHa, aJIeprua HW rop- 
MOHA@aJIbHbIC H3MCHCHHA, CBASAHHbIC 
C MCCAYHBIM IMKJIOM y *KCHUITMH. 


YTOObI H36aBHTbCA OT IPOGJICMHBIX 
30H, NOJ,] KOKY BBOJAT HANOMHUTECIb, 
HalpuMep, pecrusiaH. Cpasy *e MOcse 
Mpouesypbl cue3Had Gopo3yla pasrya- 
2KMBACTCA, a WMT MCHTallWA CTAHOBHTCA 
mpakTHyecku He3samMeTHOH. Ja pas- 
TlaKUBAHMA KOK WPUMCHAIOT TaKKe 
YIICKMCIIOTHBIM a3ep, BO3ACMCTBHE 
KOTOpOro jeNaeT ee Goee yupyron, 
yYTONMMLAeT HW OCBETIACT MOBEPXHOCTD. 
IIpu BbipaxkeHHOM HaceyqCTBeEHHOH 
MHIMCHTalHu JCHCTBUTCIIbBHO XOPO- 
IHX Pe€3yIbTATOB MOXKHO JOCTHYb, 
TIIPHMCHAA YIVICKHCIOTHbIM sa3ep 
B COUCTAHHH C OTOEIMBAIONIMMH Kpe- 
MaMH. XMpypr TakKxKe MOXET TIpeso- 
XKUTb WalWeHtTy OuedaponsacTuky 
(YCTpaHeHHe M3JIMUIKOB KOXKU B OO6- 
JIaCTW BeK) UM yfasieHve *KMpOBOH 10- 
AYUIKH og ria3aMu. 

Jia TOO YTOSbI 436e2%KaTb XUPypru- 
ueCKHX OnepallHi, BbauwW PeKOMeHLy- 
IOT BO3JJCPXKUBATHCA OT COJICHOM NHUIH, 
HakJlaf{bIBaTb Ha T'la3a XOJIOJHbIC KOM- 
TIPeCCHI, CMaTb Ha BHICOKOM MO/YUIKE. 
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Kak XaKepol 
NNOHUKALOM 
B KOMMbIOMep? 


Orseyaet Kro1H Patan (Julie 
J.C.H. Ryan), qoueHT YHuBepcutTerta 
U2KopaKa 


KHUIH «3allutTa WMCppoBplx aKTUBOB 


BaluuHrroua, CoaBTop 
OT XAKEPOB, B3JIOMIMKOB, WIITHOHOB 1 
Bopos» (Defending Your Digital Assets 
against Hackers, Crackers, Spies and 
Thieves). 

UTOObI IPOHHKHYTb B KOMIIbIOTEp, 
XAKEPbI HCHOIb3YVIOT CIa6OCTH O60- 
PyAoBaHua HW WporpaMMHOro O6ecrie- 
ueCHHA, KOTOPbIe CCTb B JIIO6Ol BbIMHC- 
NUTeIbHOM CucTemMe. TepMHH «xakep» 
(hacker) NOBOJbHO MPOTHBOPeyMB: 
HEKOTOPbI€ Ha3bIBalOT TaK TeX, KTO 
BTOpraeTCA B KOMMbIOTeEpbI 6€3 3/1IOrO 
yYMbICJIa H NOMOLaeT BbIABHTb C1aObIe 
MeCTa B HX 3amyuTe. Jlioqeu, KOTOpbIe 
YMBILJICHHO BbIBOJAT BbIUMCIUTECIIb- 
HbI€ CHCTeEMbI 43 CTPON, KpayyT Wn 


YHUYTOXKAIOT LECHHYIO HHopMalyH00, 
OObIYHO Ha3bIBaIOT «<B3JIOMIJMKaMH»> 
(crackers). A WpeqmOunTato Ha3biBaTb 
BCX, KTO NOJIy4aeT HECAHKIMOHUpo- 
BaHHbIM JOCTYM K KOMIIbIOTepy, He3a- 
KOHHbIMH NOJIb30BaTeCIAMH (HIT). Mog 
MIPOHHKHOBECHHEM alle BCerO HMEe- 
eTCA B BUY AOCTyI K MHGopMaluy, 
XpaHAWeHCaA B KOMIIbIOTepe; TAMHOE 
MCHOJIb3OBaHHE CFO BbIUMCIIMTEJIb- 
HbIX BOSMOXHOCTeH (HalIpUMep, JIA 
PaccblIKH CilaMa) HW WepexBatT JaHHBIX, 
nepesaBaeMbIX OT OJHOM BbIMHMCIIM- 
TENbHOM CHCTeEMBI K Apyrou. 

Kak xe HII 1pOHMKaeT B KOMIIbIO- 
Tep? CaMbIi IIpOCTOH NyTb — pacuiud- 
POBaTb M1OXO NPOAYMaHHbIit WapOlib. 
IIporpaMMbI JI B3IOMa Mapovieli BCe- 
TO 3a HECKOJIBKO MHHYT paciO3Ha1oT 
CNOBapHbIe CJIOBa, HMe€Ha UH OOMeH3- 
BeCTHbIe dpa3spl. Uacro mpeynpu- 
HMMaeTCA Tak Ha3bIBAaeMaA CJIOBAP- 
Had aTaKa: KaKJO€ CJIOBO B CJIOBape 
wudpyerca 10 alIrOpuTMy, KOTOpbIIt 
MCIOJIb3ye€TCA B aTAKYEMOM CHCTeMe, 
MW pe3yibTaT CbaBHMBaeTCA C pesBa- 
PHTebHO yKpaJeCHHbIM 3auIMd@po- 
BaHHbIM lapoyieM. ECJIM MWapOJIb OKa- 
3bIBaeTCA CIIOKEH, HI] MOKET NyCTHTb 
B XOJ| CBO€ TEXHHYECKOE MACTEPCTBO 
WIM NWOMbITATbCA YKpaCTb JOKYMCH- 


TalHio NO onepauvoHHoM CUCTEME. 


4 


OnpiTHpilt HIT MoxeT 7HCTaHIMOHHO 
y3HaTb THM aTakKyeMOM CHCTeMBI, HC- 
MOJb3yA MPOTOKOI Nepesauu runep- 
TeKcTa (btip), KOTOpbIl MUCHOMb3yeTCA 
ciyx60n BcemupHon TayTuupl. Be6- 
CepBepbI OOBIYHO (PHKCHPyIOT BeEPCHIO 
MCHOJb3YeCMOrO MOMb30BaTeJIeEM Opa- 
y3epa, 4 HIT MoxeT BOCHOJIb3O0BaTbCA 
sTOM UHopMawveH, YTOOLI aTaKO- 
BaTb ero ClaOble MECTa. 

Pa3yM€e€TCA, MOJIHOCTbIO 3allHTUTb- 
CA H€EBO3MOXKHO, HO MOXKHO IIPHHATH 
CeljMaJIbHbIe MEpbl 1O Npesyupex- 
WeHMIO HECAHKUMOHUPOBaHHOLO JO- 
cTyna. CHayasla ciefyeT yOequTbCa, 
uTO YCTAHOBJICHbI CaMbIe NOCIIe HUE 
OOHOBJICHHA OllepalMOHHOM CHCTEe- 
MDI HM TIpUKaqHblxX UporpamMM. Kpome 
TOO, HEOOXOAHMO IIpHAYMarTb C1OXK- 
HbIM WapO/lb H3 OyKB, Wudp u cue- 
WUWasIbHbIX CHMBOJIOB. KeaTeJIbHO 
mporpaMMy- 
6paHyMaysap, OJIOKMpyIOWly10 NOCTyH- 
JICHHe HE*KeNaTeIbHOM HHPOpMaluu 


TaKKe YyCTAaHOBUTb 


u3 Mutepnera. Tlomp30paTenn JOIK- 
HbI Pe€ryJAPHO OOHOBJIATh AHTHBH- 
PyCHble 1porpaMMbI HM UX aHTHBUpyc- 
Hble 6a3bl. B 11060M Cylyyae CileayeT 
MICPHOAMUYECKH BHITIOJIHATh PC3ECPB- 
HO€ KOMNMPOBaHHE BaxKHDIX JAHHDIX, 
UTOOHI B CJIYUae YEO HX MOXKHO ObIIO 
BOCCTAHOBMTB. 
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Kak O6pasytomes 
COKPALeHHbIE 
HasBaHuy 
aMEHMMOB 
Nepuoqueeckoil 
mab nulbl 
MeHeneeba? 


Orseyaet Marka Tonm (Michael 
R. Topp), mpodeccop 
TleHCHJIbBaHCKOLO YHHBEPCHTeTa. 


XHMUUN 


HecMOTps Ha TO 4UTO HEKOTOPHEIe 13 
O603HayueHHH, BCTPeyalOUUXCaA B Te- 
puHoguyeckow Ta6HYe IIeEMeHTOR, 
MOTYT WOKa3aTbCA CTpaHHBbIMH, Ha Ca- 
MOM fee BC€e OHH MOABHJIMCb HECIy- 
ualiHo. HalpuMmep, CUMBOII JIA 0603- 
HayeHua ptyTu — Hg — npoucxogur 


OT JIaTHHCKOTO ciloBa bydrargyrum, 
KOTOpOe NepeBOAUTCA KaK OKUAKOe 
ceped6po». MHorme pyre SIeMEHTHI, 
U3BeCTHBIe elle C AHTHUYHDIX BPCMECH, 
TaK2Ke MUMCIOT JIaTHHCKHe Ha3BaHHa. 

PegKve WIM MHEPTHBIe ra3bl Obl OT- 
KPBITbI FOpa3yO 1032Ke U OObIYHO HMEIOT 
«KJIaCCHYeCKHe» Ha3BaHHA, WPOU3Be- 
J@HHbIe OT rpeyecKHx CoB. Haripumep, 
KCC€HOH (xeon, Xe) TIO-rpe4ueCKH O3Ha- 
yaeT «<CTpaHHHk>, a aprouH (argon, Ar) 
3HaYUHMT <HHeCPTHbI>, «<He€aKTHBHbII». 
Tenn (belium, He) Ha3BaH B 4eCTb rpe- 
ueckoro 6ora comHija Pesmmoca. 

HOosple 3JICEMCHTbI WOyualoT HCKYC- 
CTBCHHbIM IyT€M, H OTKPbITHe KaxK- 
WOro 43 HUX TpebyeT NOATBepxXe- 
HHA (CM. «<Ocmpo6a cmabusbHocmuU», 
<B mupe nayKu», Ne3, 2005 2.). Ecmm 
OHO IIOJIYYeCHO, NeCPBOOTKPbIBaTe 
MOTrYT IIpeylaraTb CBO€ HaMMCHOBa- 
HHe, KOTOpOe O*ULHAIbHO yTBeEPx- 
WaeTcaA COBMeCTHO Mex yHapOZHbIM 
COI030M TeOpeTHYeCKOH HW IpHKIay- 
HOM xumMun (International Union of 
Pure and Applied Chemistry, IUPAC) 
uw MexayHapOfZHbIM COIO30M TEO- 
peTuyuecKkow HW NpuKiafHon dpu3n- 
Ku Unternational Union of Pure and 
Applied Physics, IUPAP). 


IIpegquoxeHHe Ha3BaTb CTOOAHH- 
HafWaTblM JICMCHT PCHTTCHHYMOM 
(Rg) 6bI0, HaNpuMep, peKOMeH]O- 
BaHO K IIPHHATHIO KOMUTECTOM OTAC- 
la HeOpraHuyecKkon xumun IUPAC. 
B 3aKMIOUCHUH KOMHUTETA FOBOPHTCA: 
«JJaHHoe NIpesO#KeHHe MpOsOILKaeT 
aBHIOIO TpasMlo Ha3bIBaTb XAMH- 
4YeCKHE JJICMCHTHI B UCCTb 3HAMCHH- 
TIX yueHHIX. B 1895 r. BunbprembM 
Koupag PeHTreH OTKPbII H31y4eHue, 
Ha3BaHHoe ero HMeHeEM». B u4ecTb 
co3yaTesA TaOsIMUbl XYUMU4YECKHX 
ameMeHTosB, J].M.Mengeneesa Obit 
Ha3BaH 101 9N1eMeHT, MeEHAeNeeBUuM 
(Md), a uUMsA u3BeECTHOTO poccHH- 
cKoro (bu3vka U.B. KypuaTosa HOCMT 
MCKYCCTBCHHDIM pafqWOaKTHBHbIN 
XMMUYECKHH SIIEMEHT KypuaTOBHH 
(Ku). 

ONEMEHTHI C OOJIBIIMMU ATOMHBIMU 
HOMEpaMH, elle OKUAAlOWWe CBOe- 
TO OTKPbITHA, MOMyUaIOT YCJIOBHbIe 
Ha3BaHWA, COCTABJICHHbIe€ W3 aTH- 
HU3HPOBaHHbIX ATOMHbIX HOMEPOB. 
ONeEMeCHT C HOMepoM 111 paHee 6b 
YHYHYHUyM, T.c. 6yKBaJIbHO «OJMH- 
OWMH-O4MH» (Uuu), a siementy 112 
amu BpeMeHHOe HaHMCHOBAHHEe 
yHyHOuyM (Uub). 
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CAMbIA 
MAAEHBK 
YEAOBEK 
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Yvutante B CACAYIOLIEM BbINyCKe 9KYPHAAQ: 


CAMbINU MAAEHbKUN YEAOBEK 


Ucyesarownn BYA 6akTepun 


Kak COXPQHMTb BOCNOMUHAHNA 


ATOMHbIe MUKpOocxeMbI 


HQHOTpyOKu B YMCTON KOMHaTe 


KTO ULWeT, TOT BCErAd HANAeT 


B Mupe #ayku 
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»*KYPHAA «<B MVPE HAYKM» 


TAE KYNUTb TEKYLLLAE HOMEPA: 
BB NEPECABYYKHbIX KAOCKAX 


«Me€TOONOAUTEHOBELI» OKOAO 
CTOHUMN MeTPO; 

mB KUOCKe «ACACBbIE AOA», 

1-9 TREPCKAS-SIMCKAS YA.,1; 

mB KNYOCKaX MIY, MIMMO, PYAH, 
MUP3SA; 


mB KUOCKAx Ff. 83EACHOrPAAG; 

= B CaHkt-lletep6ypre, 3AO «HEBA- 
NPECC», ten. (812) 324-67-40; 

OOO «3qaHeBcKas npecca» 

TeA. (812) 275-07-21 

= B HospocuéupcKe, APMU «Cu6upb», 
TEA. (3832) 20-36-26; 


= B H™KHemM HosropoAe, 
«Pocneyatb», TeA. (8312) 35-15-92, 
35-72-42, 19-76-05; «LUGHCc-npecc», 
TEA, (8312) 31-31-14, 31-31-16; 
«PEMMOHAAbHaS NPeCCca», 

TEA, (8312) 35-88-16 

mB Kvese, KSS, Ted. (044) 464-02-20, 


Bce HOMEPd >KYPHAAOB MO>KHO KYNMTb B PEAK KYPHAAG No aapecy: ya. Pagano, AOM 22, a TakxKe B OOO «Eautopnaa YPCC» no aapecy: 
npocnexkt 60-aetua Oxts6psg, A. 9, od. 203, Tea./mdakc (095) 135-42-16. 


Kak 30KQ30Tb/NOANNCQATbCS HA KYPHAA «B MUupe HayKn»: 


41. YKA3CTb B BAAHKE 30KA30/NOANUCKU Te HOMEPA >KYPHAACB, KOTOPbIE BbI XOTUTE NOAYYUTb VU BALL NOAHbII NOUTOBbIN AAPeC. 

2. ONAATUTb 30KA3/NOANNCKYy B OTACAEH COeEPOAHKA (AAS YAOOCTBA ONAATbI UCNOAB3YUITE KBUTOHLIMIO, ONYOAUKOBCHHY!O HUKe) 

3. BbICACATb 3ANOAHEHHbIN BAGHK 30KA3A/NOANUCKU BMeCTe C KONNeN KBUTAHLIMU O6 OnAaTe no aapecy:105005, r Mocksa, ya. Paavo, A. 22, Peaakuus >KypHaAa 
«B Mupe Hayki», BAQHK NOANUCKM MO>KHO OTNPABMTb NO SACKTPOHHONM noute distr@sciam.ru, “AV no dakcy: 105-03-72. 


BAAHK 3AKA3A 
BaAGHK noanuckun Aapec BAGHK 3aka3a 
Q) Sl xouy noanucatpes Ha 6 HOMepoB OUO O Sl3aKasbiBaio CAeAyIoLuNe HOMepa 
>KyPHaAa «B mupe Hayki» uv nAayy Vinaexc. >KyPHANa «BMUpe Hayki» (OTMETHTb 
390 py6. 00 Kon. O6aactTb. FAAOHKON): 
Topoa, ENiN24/ 5 ENN27 a 
Q) SxouynoanucatbcaHa 12 HomepoB YAU, : ae —= = ee — 
>KYPHAAG «B MUipe HaykKu» uv nAaYy Aom. Kopn. Ke. Q ae = f__ 
way GQ) N°10/__ 
780 py6. 00 kon. TeAepou O N25/ QO Ne41/ 
Aata poxaeHua O N%/__ ON 2/__ 
I /20, Bcero SK3EMMASIPOB. 
Q 51 3aKa3bIBAIO NOAHbIA KOMNAeKT 
LleHa OAHOrO HOMepa KypHana 65 py6. «B mupe Hayku» 3a 20__ fF. 
ee ee ee ee ne ec ee ee ea ee eh ee ee eee ee, 4 
3AO «B mipe Hayki» O®OPMUTb 
PacuetHbiit CueT 40702810100120000141 NOANUCKY MOXHO: 
B OAO «BHELUTOPrOGHK» rt. MockBa BUK 044525187 no KaTaAcram «Mpecca 
KOPPECNOHACHTCKNN CYeT 30101810700000000187 Poccum», NoANUCHON 
UHH 7709536556; =«KMIN = 770901001 VHAeKc 45724; «Pocneyatb», 


NOANUCHON UHAeKC 81736; 


V3ZAQHUM OpraHos HTM, 
NOANUCHON 


Mamuaua, V.O., AADeC NAATEAbLLIUKA 


UHAeKc 69970; 
m noanucka Ha YikKpanHe 


Ha 


Bud nAaTe»Ka 


NoAnucka Ha >KYPHAA 
«B MUpe HayKU» 


Aata 


HOMEPOB 


Cymma 


No KATAAOrY NOANUCHbIX 
V3ZACHUN areHTcTBa KSS, 
NOANUCHON UHAeKC 10729 
B® 4eEPe3 PEAAKLINIO (TOAbKO 
no Poccun), nepewcaus 


NAQTeAbLLIUK 


3A0 «B muipe HaykKu» 


A@HbIM Yepe3 CO6EPOaGHK 
MAU NO NoUTe, OTNPABUB 
KONUIO KBUTOHUMN (C 
yka3aHviem 0.V.0., TOUHOrO 
AAPeca U VHAeKCa 
NOANUCHUKA) B PEAAKUNIO 


PacuetTHbii CYeT 40702810100120000141 no noute, no dakcy: 

B OAO «BHELUTOPrOGHK» rt. MocKBa BUK 044525187 (095) 105-03-72; 727-35-30 

KOPPECNOHACHTCKUN CueT 30101810700000000187 UM no e-mail: distr@sciam. 
VHH 7709536556; = «KM = 770901001 ru. CTOMMOCTb NOANNCKU Ha 


noayroAve — 390 py6., Ha 


roa — 780 py6. 
NoAnucatbcs MO%KHO CO 


®Mamuaua, V.O., AADeC NAATEAbLLIUKA 


CACAYIOLULETO HOMEPa, B 
KBUTOHLUN OOs130TEABHO 


Bud NAaTe»Ka Aata Cymma YKA3ATb HOMEP, C KOTOPOTO 
NoNAeT noanucka. 

NoaAnucka Ha >KYPHAA BAQHK NOANUCKU MO>xKHO 

«B Mupe HayKU» B3sITb B ACOOOM HOMepe 

Ha HOMEPOB 2KYPHOAAA, NOAYUMTb B 
PeAAKLWY MAU Ha calte 

MaateAblivik www.sciam.ru. 
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